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DISCLAIMER 


The  content  and  conclusions  of  this  report  do  not 
necessarily  reflect  the  views  and  policies  of  the 
Ontario  Ministry  of  Environment  and  Energy.  The 
data  as  presented  are  regarded  as  valid  and  can  be 
used  in  additional  assessments. 

Mention  of  trade  names  or  commercial  products 
does  not  constitute  endorsement  or  recommendation 
for  use. 
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1.0  INTRODUCTION 

1.1  BACKGROUND 

As  part  of  the  Remedial  Action  Plan  (RAP)  investigations  on  the  Niagara  River,  the  Ontario  Ministry  of  the 
Environment  and  Energy  (MOEE)  issued  a  contract  to  investigate  the  extent  of  the  use  of  shorewells  along  the 
Niagara  River  and  Chippawa  Creek. 

This  investigation  was  initiated  in  response  to  a  data  gap  identified  by  the  Public  Advisory  Committee  (PAC) 
during  the  preparation  of  Stage  I  of  the  Niagara  River  Remedial  Action  Plan.  While  writing  the  Stage  I  report 
on  environmental  conditions  and  problem  defmition,  it  was  identified  by  the  PAC  that  some  users  of  the  Niagara 
River  were  missed. 

Essentially,  an  unknown  number  of  people  along  the  Niagara  River  were  thought  to  take  their  water  du-ectly  from 
the  Niagara  River  via  the  use  of  shallow  wells  along  the  river  bank  or  in  the  waters  of  the  river  (shorewells). 
The  extent  of  treatment,  and  the  uses  to  which  the  water  were  being  put,  were  not  known.  The  water  quality  was 
expected  to  meet  Ontario  Drinking  Water  Objectives;  however,  data  were  not  available  to  support  this  expectation. 

On  November  20,  1992  Arcturus  Environmental  Limited  (Arcturus)  was  contracted  by  the  Ministry  of  the 
Enviroiunent  and  Energy  (MOEE),  to  locate  and  conduct  a  survey  of  shorewell  use.  The  field  work  was 
conducted  during  January  and  February  of  1993. 

1.1.1  STATEMENT  OF  WORK 

As  the  project  progressed  and  more  information  became  available,  a  number  of  changes  to  the  statement  of  work 
were  made.    The  final  revised  statement  of  work  is  listed  below: 

the  number  of  shorewells  and  shorewell  users  would  be  determined 

a  questionnaire  survey  would  be  conducted  on  all  shorewell  users  on  the  Niagara  River  Parkway 

seventy  five  bacteriological  samples  would  be  taken  from  "as  consumed"  sources 

twenty  general  chemistry  samples  would  be  obtained  from  treated  water 

twenty  general  chemistry  samples  would  be  obtained  from  taps  having  untreated  water  taps  located  on 

the  pressure  side  of  the  pumping  system. 

1.2  OBJECTIVES 

The  objectives  of  this  study  were  to: 

determine  the  location  of  each  active  shorewell  along  the  Niagara  River  and  Chippawa  Creek 

obtain  information  from  the  people  who  use  the  shorewells 

determine  the  uses  of  the  water  obtained  from  the  shorewells 

provide  an  indication  as  to  the  extent  of  any  water  quality  concerns  associated  with  the  shorewells 

obtain  water  samples  from  shorewell  sources  and  submit  samples  for  laboratory  analysis  in  order  to 

obtain     quantitative  results  of  the  water  quality  obtained  from  the  shorewells. 
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1.3  SITE  LOCATION 

The  Niagara  River  is  fed  from  Lake  Erie  and  flows  generally  north  towards  Lake  Ontario.    The  study  area  is 
divided  into  three  sections,  which  are: 

Section  A:  the  length  of  the  Niagara  River  between  the  Peace  Bridge  in  Fort  Erie  and  Main  Street  in 

Chippawa 
Section  B:  both  sides  of  Chippawa  Creek  from  the  lighthouse  in  King's  Bridge  Park,  Chippawa  to  the 

Queenston-Chippawa  Hydro  Electric  Power  Canal  (HEPC) 
Section  C:  the  portion  of  the  Niagara  River  between  the  new  Queenston  water  pollution  control  plant  and 

Navy  Hall  at  Fort  George  in  Niagara-On-The-Lake. 

Figure  1  is  a  map  of  the  Niagara  River  watershed  showing  the  boundaries  of  the  study  area.    Figures  2,  3,  and 
4  show  greater  details  of  Sections  A,  B,  and  C,  respectively. 
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2.0  LITERATURE  SEARCH 

Information  regarding  the  Niagara  River  shorewells  was  obtained  from  the  following  sources: 

the  Niagara  Parks  Commission 

the  Ministry  of  the  Enviromnent  and  Energy 

air  photos 

1:10,000  scale  topographic  maps 

municipal  water  supply  maps  for  Niagara-On-The-Lake,   Niagara  Falls,  and  Fort  Erie   . 

Ministry  of  Northern  Mines  and  Development,  Ontario  Geological  Survey  Quaternary  Geology  and 

Bedrock  Geology  maps 

knowledgeable  residents 

Culligan  Niagara  Water  Conditioning  Limited  of  Niagara  Falls  (Culligan),  the  company  that  supplies  and 

maintains  many  of  the  treatment  systems  for  the  shorewells  located  along  the  Niagara  River. 

The  Niagara  Parks  Commission  made  available  to  Arcturus  a  list  of  all  of  the  residents  along  the  Niagara  River 
Parkway,  and  highlighted  areas  where  there  were  shorewell  users.  The  list  provided  an  excellent  base  to  start 
implementing  the  survey  and  was  extremely  useful  to  this  investigation. 

Arcturus  was  able  to  interview  Mr.  L.  Wales  of  the  former  Wales  Plumbing  Limited  of  Stevensville,  Ontario. 
Mr.  Wales  is  the  son  of  the  original  designer  of  the  shorewells  who  first  started  installing  the  shorewells  in  the 
late  1930's.  Mr.  Wales  assisted  his  father  with  many  of  the  shorewell  installations  along  the  Niagara  River. 
Arcturus  also  interviewed  personnel  from  J.  W.  Fumess  Plumbing,  Heating  &  Air  Conditioning  Limited  of 
Stevensville.  This  plumbing  company  bought  out  Wales  Plumbing  and  has  continued  the  installation  of 
shorewells  along  the  Niagara  River. 

Any  mention  of  products  or  services  does  not  imply  endorsement  by  MOEE. 

The  results  of  these  investigations  are  found  in  Section  5.0  of  this  report. 

2.1  PHYSICAL  SITE  CHARACTERISTICS 

Section  A  is  approximately  24  km  in  length  from  the  Fort  Erie  Peace  Bridge  to  Main  Street  in  Chippawa.  Section 
B  is  approximately  6.5  km  in  length  from  King's  Bridge  Park  in  Chippawa,  to  the  mouth  of  the  Queenston- 
Chippawa  HEPC.  Section  C  is  approximately  10  km  in  length  from  the  new  Queenston  Water  Pollution  Confrol 
Plant  to  Navy  Hall  at  Fort  George,  Niagara-On-The-Lake. 

The  southeastern  section  of  the  Niagara  Peninsula  is  part  of  the  Niagara  River  drainage  basin.  Several  small 
creeks  discharge  into  the  Niagara  River  and  make  minor  contributions  to  the  total  volume  of  water  flowing  in 
the  Niagara  River. 

Chippawa  Creek  flows  from  the  Niagara  River  westward  and  supplies  water  to  the  Queenston-Chjppawa  HEPC. 
The  natural  flow  direction  of  the  Welland  River  was  reversed  when  Niagara  River  water  was  diverted  to  supply 
the  HEPC,  when  it  \^as  built.  The  canal  required  a  greater  volume  of  water  than  the  Welland  River  alone  could 
supply.  , 
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2.2  FACILITY  CHARACTERISTICS 

Residents  along  the  Niagara  River  and  Chippawa  Creek  obtain  their  water  supply  from: 

•  shorewells 
waterlines 

•  municipal  water  sources 

•  cisterns. 

Shorewells  are  typically  constructed  of  two  concrete  tiles  stacked  on  a  crushed  stone  bed  and  placed  at  the  shore 
of  the  Niagara  River.  A  waterline  with  an  attached  foot  valve  passes  through  a  hole  in  the  side  of  the  concrete 
tiles  to  withdraw  water.  A  pump  (or  pumps),  usually  located  in  the  garage  or  basement  of  the  residence,  draws 
water  from  the  shorewell  and  pumps  it  through  a  treatment  system.  The  treated  water  is  then  pumped  through 
the  distribution  system  of  the  residence.  A  more  detailed  description  of  the  shorewell  construction  is  found  in 
Section  4.1. 

A  waterline,  typically  a  metal,  an  acrylonitrile  butadiene  styrene  (ABS),  or  a  polyvinyl  chloride  (PVC)  pipe 
extends  into  the  river,  terminating  with  a  foot-valve.  A  pump  draws  the  water  directly  .from  the  river  to  the 
residence. 

Municipal  water  sources  supply  selected  areas  along  the  Niagara  River  Parkway.  The  main  serviced  areas  are 
Fort  Erie,  Niagara  Falls,  Niagara-On-The-Lake,  Queenston,  and  a  small  section  about  Black  Creek  (Stevensville). 

Cisterns,  which  are  underground  holding  tanks  that  require  periodic  refilling  by  a  commercial  supplier,  are  also 
utilized.    A  pump  draws  the  water  from  the  cistern  and  through  the  distribution  system  in  the  residence. 

2.3  CONTAMINANT  CHARACTERISTICS 

The  potential  contaminants  of  concern  are: 

total  coliform  bacteria 

fecal  coliform  bacteria 

metals 

pesticides  (both  organo-chlorine  and  organo-phosphate) 

herbicides 

chlorophenols 

carbaryl 

base/neutral  extractable  organics. 

See  Appendix  I  for  a  complete  list  of  all  analytes. 
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The  potential  sources  of  these  contaminants,  which  are  dissolved  or  suspended  in  the  surface/groundwater,  may 
be: 

surface  water  from  Lake  Erie 

surface  run-off  water  or  groundwater  leachate  from  agricultural  land 

contaminated  groundwater 

surface  water  flowing  into  the  Niagara  River  from  tributaries 

runoff  or  leachate  from  septic  systems 

human  activity 

animal  and  water  fowl  activities. 
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3.0  FIELD  METHODOLOGY 

3.1  QUESTIONNAIRE 

3.1.1  GENERAL  QUESTIONNAIRE 

A  preliminary  phone  list  and  address  information  of  residences  along  the  Niagara  River  was  obtained  from  the 
Niagara  Parks  Commission  (NPC).  This  list  also  included  residences,  located  on  small  crescents  adjacent  to  the 
Niagara  River  Parkway,  which  were  supplied  by  Niagara  River  water. 

Initially,  the  study  involved  obtaining  information  about  the  shorewells,  including: 

the  number  of  people  who  use  them 

description  of  shorewells  (i.e.,  location,  design,  age,  etc.) 

the  quality  of  untreated  and  treated  water 

whether  or  not  treatment  systems  are  utilized,  and  what  type  of  treatment  systems  are  involved 

how  the  shorewell  water  is  used  (i.e.,  drinking,  cooking  or  other  domestic  uses,  such  as  laundry  and 

bathing). 

This  information  was  obtained  by  contacting  a  knowledgeable  occupant  of  each  residence  along  the  Niagara  River 
and  conducting  an  informal  interview,  based  on  an  MOEE-approved  questionnaire  developed  by  Arcturus  (see 
Appendix  II). 

Arcturus  conducted  the  interview  over  the  telephone  for  the  majority  of  the  residents.    Where  telephone  contact 
was  unsuccessful,  each  house  was  visited  and  the  interviews  were  conducted  in  person  where  possible. 
The  questionnaire  was  divided  into  two  sections  Part  A  and  Part  B.   Part  B  is  discussed  in  section  3.1.2. 

Part  A  of  the  questionnaire  (Appendix  II),  is  divided  into  eight  sections,  each  relating  to  a  different  topic.  The 
information  contained  in  each  section  is  as  follows: 

Section  1  confirmed: 

•  names  of  occupants  and/or  owners  of  the  residence 
address  of  the  residence 

•  number  of  permanent  and/or  seasonal  occupants  at  the  residence. 

Section  2  determined  the  source  of  water  supply  for  the  residence.  If  the  source  was  a  shorewell,  details  were 
obtained  on  where  the  shorewell  was  located. 

Section  3  determined: 

the  intended  use  of  the  water  supply  (domestic,  potable,  irrigation  or  livestock  watering) 

whether  there  was  a  secondary  water  supply  utilized  and  for  what  purpose 

whether  the  shorewell  was  shared,  and  if  so,  by  how  many  residences 

whether  the  residence  had  an  MOEE  permit  to  take  water 

whether  the  residence  had  any  other  water-use  permits  (eg.  NPC  shorewell  licence). 
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Section  4  determined: 

when  the  shorewell  was  constructed 

the  name  of  the  contractor  who  constructed  the  shorewell 

the  method  of  construction  (dug,  bored  and/or  drilled) 

if  there  have  been  any  occurrences  of  erosion,  flooding  and/or  siltation  at  the  shorewell 

the  age  of  pump 

the  history  of  maintenance  of  shorewell  and  pump. 

Section  5  determined  whether  the  water  was  treated,  and  the  type  of  treatment  systems  utilized  which  may 
include: 

filtration 

activated  carbon 

chlorination 

distillation 

reverse  osmosis 

water  softener 

ultra-violet  light  treatment 

other  (chemical  precipitation,  settling). 

Section  6  contained  a  review  of  the  shorewell  user's  impression  of  the  untreated  and/or  treated  water  quality, 
including:  • 

a  general  description  of  water  quality 

•  the  taste,  odour,  colour,  temperature,  turbidity,  hardness  and  mineral  content  of  the  water 

•  whether  or  not  the  water,  from  the  shorewell,  stained  porcelain  fixtures. 

•Section  7  outlined  the  sampling  program,  established  the  suitability  of  obtaining  a  sample  at  that  residence,  and 
determined  the  presence  of  taps  that  supply  untreated  water. 

Section  8  provided  contacts  at  the  MOEE  and  at  Arcturus  if  the  shorewell  user  required  further  information  about 
the  study; 

3.1.2  SAMPLING  QUESTIONNAIRE 

A  short  interview  was  conducted  with  the  resident  when  each  water  sample  was  obtained.  The  interview  was 
based  on  Part  B  of  the  questionnaire  which  was  used  to  verify  the  mailing  address  of  the  residence  and  to  verify 
the  treatment  system  information.  This  information  determined  which  of  the  parameter  groups  would  be 
submitted  for  analysis.    A  copy  of  Part  B  of  this  questionnaire  is  located  in  Appendix  II. 

3.2  WATER  SAMPLmC 

Approximately  75  shorewell  systems  were  sampled  for  bacteriological  analyses.  Approximately  15%  of  these 
shorewells  were  sampled  and  also  submitted  for  MOEE-specified  general  chemistry,  metal,  and  toxic  organic 
parameters. 
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3.2.1  SAMPLE  ANALYSES 

The  bacteriological  samples  were  analyzed  for  total  coliform  and  fecal  coliform  counts  per  100  mL  at  the  Ministry 
of  Health  Laboratory  in  Hamilton,  Ontario.  All  other  analyses  were  conducted  by  MOEE  laboratories  in  Rexdale, 
Ontario. 

3.2.1.1  Sampling  Procedures 

Sample  bottles  for  the  bacterological  analyses  were  provided  by  the  Niagara  Regional  Health  Services  Department 
for  this  study.  Samples  were  obtained  by  Arcturus  technicians  from  "as  consumed"  water  taps  with  the  exception 
of  a  few  grab  samples  from  the  rivers  or  from  the  shorewell  directly. 

The  taps  were  flushed  for  a  minimum  of  three  minutes  before  a  sample  was  taken. 

Extreme  care  was  taken  to  ensure  that  the  potential  for  extraneous  contamination  was  minimized.  The  sample 
was  then  sealed  and  labelled  immediately.  The  sample  was  placed  in  a  temperature  controlled  field  storage 
container  (i.e.  cooler)  which  maintained  a  constant  4°C  storage  temperatiu-e. 

3.2.1.2  Quality  Assurance/Quality  Control 

To  ensure  field  quality  assurance/quality  control  (QA/QC),  one  field  duplicate  was  taken  for  every  ten  samples 
obtained.    The  purpose  of  the  field  duplicates  was  to  verify  the  accuracy  of  laboratory  procedures. 

A  trip  blank,  prepared  from  distilled  water  provided  by  Arcturus  Laboratory  Services  Limited,  was  bottled  in  the 
laboratory,  and  subjected  to  the  same  field  conditions  as  that  encountered  by  the  other  samples.  The  purpose  of 
this  trip  blank  sample  was  to  verily  that  contamination  was  not  introduced  during  transportation  or  handling  of 
the  sample. 

All  of  these  samples  were  labelled  using  blind  numbers  to  ensure  source  confidentiality  and  unbiased  analyses. 

3.2.13  Sample  Transportation 

All  bacteriological  samples  were  transported  via  automobile  to  the  Niagara  Regional  Health  Services  Department 
Office  on  Kitchener  Street,  in  Niagara  Falls,  Ontario,  before  10:00  am  on  the  morning  after  the  samples  were 
obtained.  A  courier  transported  the  samples  to  the  Ministry  of  Health  analytical  laboratory  in  Hamilton,  Ontario, 
to  ensure  submission  of  the  bacteriological  samples  to  the  Hamilton  laboratory  within  24  hours  of  sampling. 

3.2.2  GENERAL  CHEMISTRY  AND  ORGANIC  PARAMETERS 

The  general  chemistry  parameters  and  organic  parameters  were  separated  into  eight  parameter  groups,  (MOEE 
test  group  codes  in  brackets)  namely: 

organochlorine  pesticides  (OWOC) 

carbaryl  (PECAR) 

organo-phosphate  pesticides  (PEOP) 

chlorophenols  (OWCP) 

triazine  herbicides  (OWTRI) 

MISA  base/neutral  extractable  organics  (MISA-19) 

metals  (HMPPI) 
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•  total  Kjeldahl  nitrogen,  ammonia  nitrogen,  nitrate  nitrogen,  nitrite  nitrogen,  iron,  manganese,  hardness, 

calcium,  magnesium,   sodium,  potassium,  alkalinity,  chloride,  sulphate,  pH,  conductivity,   and  ionic 
balance  calculation  (WCGWTB). 

A  complete  list  of  these  parameters  can  be  found  in  Appendix  I. 

3.2.2.1  Sampling  Procedures 

All  of  the  general  chemistry  and  organic  parameter  samples  were  obtained  from  both  untreated  water  and  treated 
water  taps  from  the  same  selected  residences.  Sample  bottles,  provided  by  the  Ministry  of  the  Environment  and 
Energy,  were  utilized  for  this  study.  Untreated  water  samples  were  obtained  by  Arcturus  technicians  from  taps 
prior  to  treatment  within  the  confines  of  the  residence.  Several  untreated  water  samples  were  obtained  directly 
after  the  pump,  while  some  were  collected  from  taps  located  after  the  pressure  tank  but  prior  to  any  treatment. 
The  remaining  samples  were  obtained  from  outdoor  taps  that  were  connected  to  distribution  lines  that  did  not  pass 
through  the  treatment  systems.  Untreated  water  samples  were  obtained  from  the  most  readily  accessible  source. 

The  treated  water  was  obtained  by  Arcturus  technicians  from  the  same  tap  as  the  bacteriological  sample,  usually 
the  kitchen  or  bathroom  faucets.  The  taps  were  flushed  for  a  minimum  of  three  miniites  before  a  sample  was 
taken. 

The  sample  was  sealed,  labelled  and  placed  in  a  shipping  box.  Care  was  taken  to  ensure  the  required  sample 
temperature  (as  defined  by  protocol)  was  maintained  during  shipment. 

3.2.2.2  Quality  Assurance/Quality  Control 

The  field  quality  assurance/quality  control  procedures  undertaken  for  the  general  chemistry  parameters  are 
described  in  Section  3.2.1.2. 

3.2.2.3  Sample  Transportation . 

All  samples  were  shipped  by  courier  the  day  after  the  sampling  was  conducted.  The  sanples  reached  the  Ministry 
of  the  Environment  and  Energy  Laboratory  Services  Branch  in  Rexdale,  Ontario  within  48  hours  of  sampling. 
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4.0  FINDINGS 

4.1  DESIGN  AND  CONSTRUCTION  OF  SHOREWELLS 

Shorewells  along  the  Niagara  River  were  first  installed  in  the  early  1930's  by  Wales  Plumbing  Limited  of 
Stevensville,  Ontario.  The  following  description  consolidates  the  information  obtained  through  interviews  with 
the  designer's  son,  installation  personnel,  residents,  and  observations  made  by  Arcturus  technicians. 

The  design  of  the  shorewells  varies  marginally  from  Section  to  Section  and  also  shorewell  to  shorewell. 
Typically,  a  shorewell  was  constructed  out  of  two  1 .2  m  (4  feet)  diameter  concrete  tiles,  placed  vertically  on  a 
bed  of  crushed  stone.  During  the  construction  of  a  shorewell,  a  2  to  2.5  m  hole  was  excavated  into  the  river  bank 
with  a  backhoe  or  excavator.  Most  shorewell  designs  included  a  trench  dug  out  into  the  river  as  far  as  the 
backhoe  or  excavator  could  reach.  Approximately  20  tonnes  of  19  mm  or  13  mm  (3/4  inch  or  1/2  inch)  crushed 
stone  (one  tandem  truck  load)  was  placed  into  the  bottom  of  the  hole  and  the  trench.  The  concrete  tiles,  which 
were  usually  circular  or  oval  shaped,  were  then  stacked  in  the  hole  and  fitted  with  a  recessed  concrete  or  steel 
iid,  designed  so  that  it  would  not  be  affected  by  ice  in  the  river.  A  38  mm  to  50  mm  (1  'A  inch  to  2  inch)  water 
intake  pipe  with  a  foot  valve  was  installed  a  minimum  of  1  m  (3  feet)  below  the  surface  of  the  water.  A 
schematic  diagram  depicting  the  design  and  location  of  a  typical  shorewell  is  shown  in  Figure  5. 

The  waterline  was  buried  within  a  trench,  from  the  shorewell  to  the  house,  at  a  depth  of  approximately  1  m.  The 
waterline  entered  the  building  and  was  connected  to  a  pump,  which  was  usually  located  in  the  basement  or  the 
garage.  The  water  was  pumped  through  the  treatment  system,  where  it  was  then  distributed  throughout  the 
plumbing  system  in  the  residence. 

Several  houses  have  separate  distribution  systems  for  the  untreated  water.  The  separated  systems  allowed 
untreated  water  to  be  delivered  to  special  taps,  usually  intended  for  irrigation  of  lawns. 

One  shorewell  (1-28)  was  constructed  so  that  a  waterline  from  the  river  pumped  water  into  a  structure,  which  was 
similar  in  design  to  the  other  shorewells  but  was  located  on  the  front  lawn.  The  water  flowed  through  a  gravel 
bed  at  the  bottom  of  the  well  and  was  then  pumped  into  the  house  through  the  treatment  and  distribution  system. 


4.1.1  DESIGN  OF  WATERLINE 

Waterlines  were  utilized  by  residents  along  the  Niagara  River  Parkway  until  the  shorewells  were  first  constructed 
in  the  early  1930's.  Some  waterlines  are  still  used.  The  waterline  is  usually  a  38  mm  to  50  mm  (1 W  to  2")  ABS, 
PVC  plastic  or  metal  pipe  that  extends  out  into  the  river.  Most  of  the  waterlines  extend  past  the  shelf  in  the 
Niagara  River,  following  the  contour  of  the  river  bed  and  then  turns  upwards  towards  the  surface  of  the  river 
where  a  foot-valve  is  attached  to  the  end  of  the  waterline.  This  configuration  elevates  the  water  intake  from  the 
bottom  of  the  river. 

Several  large  diameter  waterlines,  approximately  150  mm  to  200  mm  (6  inch  to  8  inch),  were  located  in  the  lower 
Niagara  River  (Seaion  C).  Each  watedine  consisted  of  a  section  which  had  a  screen  at  the  end.  When  in  use, 
the  screened  section  would  extend  out  into  the  river.  These  waterlines,  which  were  used  solely  for  irrigation 
purposes,  were  winterized  and  partially  disassembled  at  the  time  of  investigation. 
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4.2  TREATMENT  SYSTEMS 

The  untreated  water  quality,  which  varies  considerably  along  the  Niagara  River  and  Chippawa  Creek,  dictates  the 
amount  of  water  treatment  required.  Most  of  the  treatment  systems  along  the  upper  Niagara  River  (Section  A) 
were  installed  by  either  Culligan  or  Kinetico  Canada  Limited  of  Fort  Erie,  Ontario. 

Most  residents,  were  pleased  with  the  treated  water  quality  from  their  treatment  systems. 

A  typical  treatment  system,  based  on  observations  and  data  obtained  from  Culligan,  consists  of  a  chlorinator,  a 
pressure  tank  and  a  water  conditioning  unit.  The  conditioning  unit  may  consist  of  a  water  softener  and/or  a  sand 
filter,  which  is  usually  backwashed  automatically.  The  order  of  these  systems  may  vary,  with  the  chlorinator 
located  after  the  pressure  tank.  A  schematic  of  a  treatment  system  is  shown  on  Figure  6.  A  typical  treatment 
system  was  often  augmented  by  retention  tanks,  a  separate  water  softener,  or  activated  carbon  filters. 

Auxiliary  systems,  such  as  a  distillery  and  reverse  osmosis  system,  may  be  hooked  up  to  a  separate  tap  at  the 
kitchen  sink  which  is  used  only  for  drinking  water  purposes.  Activated  carbon  filters  may  be  used  as  part  of  the 
distillery  or  reverse  osmosis  systems,  or  may  be  used  as  a  separate  filtration  system.  Some  treatment  systems 
substituted  an  ultra-violet  light  disinfection  system  for  chlorination. 

A  few  treatment  systems  consist  of  sand  filtration  only,  or  activated  carbon  filtration  only.  A  summary  of  the 
treatment  systems  is  found  in  Appendix  III. 

4.2.2  MAINTENANCE  OF  SHOREWELL,  PUMPS  AND  TREATMENT  SYSTEMS 

Most  shorewells  require  very  little  maintenance.  The  most  common  problem  is  siltation,  which  requires  that  the 
shorewell  be  pimiped  out  occasionally.  The  frequency  of  pumping  out  varies  from  shorewell  to  shorewell.  Most 
shorewells  may  require  sediment  removal  once  in  20  years,  while  some  shorewells  may  need  to  be  pimiped  out 
every  5  years. 

Other  less  frequent  shorewell  maintenance  problems  include  but  are  not  limited  to: 

•  replacing  the  entire  shorewell 

•  replacing  the  gravel  in  the  trench  with  new  gravel 

•  replacing  waterlines 

•  sealing  the  top  of  the  shorewell  with  concrete. 

The  maintenance  frequency  of  the  pump  varies,  from  some  pumps  not  being  maintained  at  all  to  the  resident's 
knowledge,  to  some  pumps  having  been  completely  rebuilt  or  replaced.  Most  pumps  require  very  little 
maintenance,  with  minor  periodic  checks  to  keep  everything  operating  smoothly.  A  list  of  the  age  of  pumps  is 
found  in  Appendix  IV. 

The  maintenance  frequency  of  the  treatment  systems  also  varies,  depending  on  the  untreated  water  quality.  The 
most  common  maintenance  performed  on  the  treatment  systems  is  replacing  old  filters.  The  water  conditioning 
units  are  usually  self-maintaining.  Water  conditioning  salts  (and  less  frequently  activated  carbon  or  filter  sand) 
are  replaced  by  the  resident  or  by  the  water  conditioning  servicing  company  when  required.  Residence  1-303 
utilizes  an  activated  carbon  filtration  system,  located  under'their  kitchen  sink,  which  requires  weekly  cleaning  of 
the  filter. 
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4.3  NUMBER  OF  SHOREWELLS 

4.3.1  UPPER  NIAGARA  RIVER  (SECTION  A) 

The  Town  of  Fort  Erie  watermain  extends  as  far  north  as  the  end  of  Service  Road  #3  (see  Figure  7).  The  Niagara 
Falls  municipal  water  supply  extends  as  far  south  as  Sarah  Street  in  Chippawa.  All  areas  between  these  two 
points,  with  the  exception  of  the  area  immediately  adjacent  to  Black  Creek,  are  not  on  a  municipal  water  supply 
(see  Figure  7). 

There  are  a  total  of  2 1 6  residences,  located  along  Section  A  of  the  Niagara  River  Parkway,  that  are  not  on  a 
municipal  water  supply.   Information  was  obtained  from  181  of  these  residences. 

Arcturus  was  unable  to  contact  the  residents  of  a  total  of  22  residences  within  Section  A.  Most  of  these  residents 
were  away  on  vacation,  while  some  were  not  home  at  the  various  times  of  the  investigation.  There  were  several 
occasions  where  residents  were  present,  but  did  not  answer  the  door. 

Residents  of  the  remaining  1 3  residences  did  not  wish  to  participate  in  the  survey.  Some  of  the  reasons  given 
by  the  residents  were: 

they  did  not  want  anything  to  do  with  the  government 

they  thought  the  survey  was  a  big  waste  of  taxpayer's  money 

the  survey  was  an  invasion  of  privacy 

the  survey  questions  were  "stupid" 

they  did  not  know  if  they  should  disclose  the  information.  . 

43.1.1  Source  of  Water 

Most  of  the  residences  located  along  Section  A  of  the  Niagara  River  Parkway  are  serviced  by  shorewells.  A  total 
of  134  shorewells  were  identified  through  the  questionnaire.  An  additional  13  shorewells  were  identified  during 
a  walking  reconnaissance  survey,  further  information  could  not  be  obtained  on  these  shorewells.  Thirty  four 
shorewells  were  identified  but  not  in  use.    Therefore,  a  total  of  181  shorewells  have  been  identified. 

A  total  of  12  residences  obtain  their  water  supply  from  38  mm  to  50  mm  (I'A  inch  to  2  inch)  wateriines  in  the 
river,  as  determined  through  the  questionnaires. 

A  total  of  1 1  residences  have  cisterns  as  their  water  supply  where  a  contractor  from  Stevensville  (Bertie's  Water 
Supply  or  Stevensville  Water  Service  Ltd.)  trucks  in  water,  from  a  municipal  water  supply,  and  fills  the  cistern 
on  a  regular  basis.  Of  the  11  residences  using  cisterns,  4  residences  have  a  shorewell  used  primarily  for  irrigation 
or  as  a  back-up  source  of  water. 

One  residence  utilizes  a  deep  drilled  well  as  the  water  source. 

A  list  of  all  residence  identifiers  and  their  water  supply  source  is  found  in  Appendix  IV. 

There  are  37  residences  that  share  ten  shorewells.    A  list  of  these  shared  wells  is  found  in  Appendix  V. 

In  total,  173  verified  households  obtain  water  from  the  Niagara  River  through  shorewells  and  water  lines. 
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4.3.1.2  Treatment  Systems 

Information  about  treatment  systems  was  obtained  from  176  residences  out  of  the  181  residences  contacted.  The 
remaining  five  household  occupants  terminated  the  survey  before  information  about  the  treatment  system  could 
be  obtained.  A  total  of  1 3 1  residences,  of  the  1 76  residences,  possess  treatment  systems  for  their  water  supply. 
A  total  of  39  residences,  which  includes  7  residences  utilizing  cisterns,  do  not  have  any  form  of  treatment  at  all. 
Six  residents  did  not  disclose  whether  they  had  a  treatment  system  or  not.  Most  residences  had  more  than  one 
treatment  system  component.  Many  combinations  of  treatment  system  components  were  observed.  The  number 
of  residences  with  each  type  of  treatment  system  component  are  summarized  as  follows: 

101  residences  utilize  filtration 

77  residences  utilize  chlorination  dispensed  by  a  chemical  mixer 

•  64  residences  utilize  activated  carbon  systems 

•  61  residences  utilize  a  separate  treatment  system  for  drinking  water  sources,  of  which  39  utilize  reverse 
osmosis  systems,  and  22  utilize  a  distillery 

•  30  residences  utilize  water  softening  systems 

12  residences  utilize  Ultra-Violet  light  disinfection  systems 

•  6  residences  utilize  Alum  chemical  mixing  systems. 

None  of  the  residents  contacted  for  the  questionnaire  mentioned  that  they  utilized  heat  pumps.  Heat  pumps  were 
not  observed  during  the  sampling  program. 

Most  residents  were  pleased  with  the  treated  water  quality  from  their  treatment  systems. 

A  list  of  residence  identifiers  and  whether  or  not  a  treatment  system  is  utilized  is  found  in  Appendix  IV. 

4.3.1.3  Water  Usages 

Of  the  173  households  that  use  river  water,  a  total  of  100  residences  utilizing  shorewells  or  waterlines  use  the 
Niagara  River  water  as  their  potable  water  supply.  Two  of  these  residences  do  not  utilize  treatment  systems.  The 
other  73  residences  use  commercially  bottled  water,  or  bottled  municipal  water  for  their  potable  water  supply. 
Residences  using  the  water  obtained  from  the  Niagara  River  without  treatment  as  a  potable  water  source  are  listed 
in  Appendix  IV. 

One  shorewell  (1-258)  is  used  by  a  food  processing  plant,  and  four  shorewells  are  used  by  institutions.  One 
institution  (1-37)  utilizes  two  shorewells,  which  supply  approximately  225  ftiU  time  residents  and  support  staff. 
The  other  institution  (1-38)  utilizes  two  shorewells  which  supply  approximately  12  residents  and  support  staff. 

There  are  4  motels/cabins  located  along  the  Niagara  River  Parkway  which  have  seasonal  occupants  and  utilize 
shorewells  for  their  potable  water  source.  One  marina  utilizes  a  waterline  for  its  potable  water  supply.  One 
campground  utilizes  a  shorewell  for  its  potable  water  supply. 

A  total  of  34  unused  shorewells  were  observed,  during  the  walking  reconnaissance  survey,  between  Service  Road 
1  and  the  end  of  Service  Road  3.  This  area  is  now  on  the  municipal  water  system.  These  shorewells  were 
installed  before  the  Town  of  Fort  Erie  extended  the  watermain  to  the  end  of  Service  Road  3,  the  current  Northern 
limit  of  the  municipal  water  system  (see  Figure  7).  Unused  systems  of  this  sort  should  be  either  properly 
abandoned  (by  law)  or  maintained  to  ensure  suitability  when  needed.  Most  residences  remain  connected  to  these 
shorewells  to  provide  an  emergency  water  supply  or  to  be  used  for  irrigation. 
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TABLE  1  •  Summary  of  Findings  for  Section  A 


nunber  of  residences  216 

nurber  of  respondents  181 

no.  of  shorewells  (questionnaire)  134 
no.  of  additional  shorewells  (observed)    13 

no.  of  waterlines  12 

no.  of  treatment  systems  131 

no»  of  cisterns  11 

no.  of  deep  wells  1 

no.  of  shared  wells  10  (37  residences) 


43.2  CHIPPAWA  CREEK  (SECTION  B) 

There  were  two  shorewells  observed  in  Chippawa  Creek.  One  shorewell  (2-9)  is  used  to  fill  a  cistern,  which 
stores  the  water  until  required  as  a  domestic  supply.  The  water  passes  through  a  treatment  system  which  utilizes 
a  filtration  system,  a  water  softener  system  and  an  Ultra-Violet  (UV)  light  disinfection  system.  The  other 
shorewell  (2-10)  is  used  only  as  an  irrigation  source  for  a  golf  course.  The  clubhouse  for  this  golf  course  is 
supplied  by  the  Niagara  Falls  municipal  waterline. 

There  were  several  industrial  intakes  (Norton  Advanced  Ceramics  of  Canada  Incorporated;  Washington  Mills 
Electro  Minerals  Corporation  of  Canada)  and  Regional  Niagara  water  supply  located  along  the  Chippawa  Creek. 

The  locations  of  the  shorewells  and  the  industrial  and  Regional  Niagara  water  intakes  for  the  Regional  water 
treatment  plants  are  shown  in  Figure  8. 

433  LOWER  NIAGARA  RIVER  (SECTION  C) 

The  locations  of  the  shorewell,  waterlines,  and  pipelines  are  shown  on  Figure  9. 

One  shorewell,  used  for  irrigation  of  lawns  and  flower  beds,  was  observed  in  the  lower  Niagara  River  (Section 
C).  The  shorewell  was  winterized  at  the  time  of  investigation.   Therefore,  water  samples  could  not  be  obtained. 

There  were  four  38  mm  to  50  mm  {\^A  inch  to  2  inch)  waterlines  observed  along  the  bank  of  the  lower  Niagara 
River.   These  waterlines  were  dismantled  at  the  time  of  investigation  (winterized). 

There  were  six  large  diameter,  approximately  150  mm  to  200  mm  (6  inch  to  8  inch),  waterlines  on  the  bank  of 
the  river.  All  of  these  wateriines  were  dismantled  at  the  time  of  the  investigation.  The  owners  of  the  wateriines 
were  contacted  by  telephone.  It  was  verified  that  these  waterlines  are  all  used  for  irrigation  of  agricultural  land, 
orchards  and  nurseries  during  dry  periods. 

Two  of  these  waterlines  are  registered  with  the  MOEE  (Permit  to  Take  Water  number  76-206 1-M  and  72-359-M). 

No  water  samples  were  obtained  fi^om  Section  C. 
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4.4  ANALYTICAL  RESULTS 

4.4.1  BACTERIOLOGICAL   RESULTS 

A  total  of  95  bacteriological  samples,  obtained  from  75  residences  and  institutions  along  the  Niagara  River  and 
Chippawa  Creek,  were  submitted  for  analysis.  Of  these,  a  total  of  28  bacteriological  samples  were  obtained  from 
untreated  water  sources.  Thirteen  of  the  untreated  water  samples  were  re-sampled  from  treated  water  sources. 
Seven  duplicate  samples  and  one  trip  blank  sample  were  submitted  with  blind  numbers.  Appendix  VI  shows  the 
analytical  results  for  all  of  the  bacteriological  samples.  The  locations  of  the  samples  are  shown  on  Figure  7  for 
Section  A  and  Figure  8  for  Section  B. 

The  bacteriological  results  are  found  in  Appendix  VI.  • 

4.4J  GENERAL  CHEMISTRY  PARAMETER  RESULTS 

The  water  of  twenty  treatment  systems  were  sampled  both  before  and  after  treatment.  The  location  of  each 
system  sampled  is  shown  on  Figure  lOfor  Section  A,  and  Figure  8  for  Section  B. 

For  QA/QC,  duplicate  samples  were  submitted  for  both  the  treated  and  the  untreated  water.  One  trip  blank  was 
also  submitted  for  analysis. 

The  analytical  results  for  general  chemistry  parameters  and  metals  are  found  in  Appendix  VII. 

The  analytical  results  for  organic  and  pesticide  parameters  are  found  in  Appendix  VIII. 

Water  samples  obtained  from  sources  in  Section  A  (upper  Niagara  River)  are  identified  as  1-XXXX.  Water 
samples  obtained  from  sources  in  Section  B  (Chippawa  Creek)  are  identified  as  2-XXXX.  All  samples  obtained 
from  unfreated  sources  are  identified  by  the  capital  letter  "A".  All  samples  obtained  from  treated  sources  are 
identified  by  the  capital  letter  "B". 

4.5  GENERAL  CONCERNS  OF  RESffiENTS 

Some  of  the  stated  concerns  of  the  residents  were: 

•  some  residents  wish  to  have  their  water  system  replaced  with  municipal  water  services 

•  some  residents  do  not  wish  to  have  municipal  water 

•  the  treated  water  is  not  fit  to  drink 

•  the  water  becomes  turbid  after  storms,  when  the  wind  blows  from  the  east,  or  after  periods  of  meltwater 
run-ofT 

•  two  residents  expressed  a  concern  that  zebra  mussels  could  get  into  their  intake  pipes 

•  siltation  of  the  shorewells. 
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5.0  DISCUSSION  OF  FINDINGS 

5.1  BACTERIOLOGICAL  ANALYTICAL  RESULTS 

The  Ontario  Drinking  Water  Objectives  (ODWO)  for  total  and  fecal  coliform  in  drinking  water  are  10 
organisms/ 100  mL  and  0  organisms/ 100  mL,  respectively.  The  Niagara  Regional  Health  Services  Department 
guidelines  for  total  coliform  and  fecal  coliform  in  drinking  water  are  2  organisms/ 100  mL  and  0  organisms/ 100 
mL,  respectively.  The  more  stringent  local  guidelines  are  used  in  this  investigation  due  to  the  fact  that  the 
residences  located  along  the  Niagara  River  are  under  the  jurisdiction  of  the  Niagara  Regional  Health  Services 
Department. 

Fecal  coliform  counts  are  used  as  indicators  for  the  presence  of  fecal  material  and  other  co-existing  pathogens. 
Fecal  coliform,  which  is  present  in  sewage  or  animal  wastes,  is  known  to  cause  diarrhoea,  and  other 
gastrointestinal  afflictions,  even  at  very  low  concentrations,  whether  ingested  or  due  to  physical  contact  as  in 
bathing.  Therefore,  only  a  total  absence  of  fecal  coliform  in  the  drinking  water  supply  is  acceptable  under  the 
Niagara  Regional  Health  Services  Department  drinking  water  guidelines.  Total  coliform  is  used  as  a  general 
water  quality  indicator,  with  higher  total  coliform  concentrations  indicating  generally  worsening  water  quality. 

A  statistical  summary  of  the  bacteriological  results  obtained  from  the  75  different  residences  is  as  follows: 

•  the  geometric  mean  total  coliform  reading  for  the  bacteriological  samples:      10 

•  the  standard  deviation  for  total  coliform:  21 

the  number  of  bacteriological  samples  which  exceeded  the  guidelines:  31  (41%) 

•  the  geometric  mean  fecal  coliform  reading  for  the  bacteriological  samples:      3 

•  the  standard  deviation  for  fecal  coliform:  7 

•  the  number  of  bacteriological  samples  which  exceeded  the  guidelines:  24  (32%). 

A  histogram  depicting  the  number  of  occurrences  versus  total  coliform  counts  is  shown  on  Figure  1 1 .  A  histogram 
depicting  the  number  of  occurrences  versus  fecal  coliform  counts  is  shown  on  Figure  12.  In  both  of  these 
histograms  the  majority  of  the  samples  comply  with  Niagara  Regional  Health  Services  Department  guidelines. 

A  considerable  number  of  residents  utilize  water  obtained  from  Niagara  River  shorewells  that  do  not  comply  with 
the  Niagara  Regional  Health  Services  Department  drinking  water  guidelines  for  total  coliform  and  fecal  coliform 
bacteriological  parameters. 

Table  2  shows  a  summary  of  the  bacteriological  results,  indicating  the  total  number  of  samples,  and  its  subset: 
the  nimiber  of  samples  obtained  from  treated  water  supplies  and  the  number  of  samples  obtained  from  untreated 
water  supplies.  Also  indicated,  are  the  number  of  samples  which  exceeded  Niagara  Regional  Health  Services 
Department  guidelines  for  total  and  fecal  coliform  bacteriological  samples.  The  water  samples  obtained  from 
taps  used  as  the  potable  water  supply,  regardless  of  whether  the  water  supply  had  undergone  treatment  are  also 
summarized  in  Table  2. 
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Table  2 

SUMMARY  OF  BACTERIOLOGICAL  RESULTS 

SUMMARY  OF  BACTERIOLOGICAL  SAMPLES  EXCEEDING  REGIONAL  NIAGARA  HEALTH  SERVICES  DEPARTMENT 
GUIDELINES 

NUMBER  OF        TOTAL 
SAMPLES        COL  I  FORM 

FECAL          BOTH 
COL  I  FORM 

All  Samples 

Treated 

Untreated 

Potable* 

75            31 
61            20 
14            11 

43            8 

23          23       . 

15           15 
8           8 

5           5 

*  includes  both 

treated  and  untreated  water  sources 

The  results  from  the  duplicate  bacteriological  samples  (Appendix  VI)  were  generally  statistically  similar,  with 
minor  exceptions.  This  discrepancy  can  be  attributed  to  a  typical  inhomogeneous  grouping  of  bacteriological 
constituents. 

Of  the  treated  water,  20  samples  exceeded  the  Niagara  Regional  Health  Services  Department  guidelines  for  total 
coliform  and  1 5  samples  exceeded  the  guidelines  for  fecal  coliform.  These  samples  were  obtained  from  different 
treatment  systems,  (many  treatment  systems  consisted  of  more  than  one  component)  which  are  listed  in  Table  3. 

A  summary  of  the  treatment  systems  for  these  samples  are  outlined  as  follows: 

•  14  samples  passed  through  filtration/conditioning  treatment  units 

•  6  of  the  14  use  filtration  as  the  only  form  of  treatment 

•  9  samples  passed  through  activated  carbon  treatment  systems 

•  3  of  the  9  utilize  activated  carbon  as  the  only  form  of  treatment  systems 

•  7  samples  passed  through  chlorination  treatment  systems 

•  4  samples  passed  through  water  softening  units 

1  of  the  4  utilizes  water  softening  as  the  only  form  of  treatment  system 

•  1  sample  passed  through  an  UV  disinfecting  light  unit. 

Four  bacteriological  samples  were  obtained  from  residences  utilizing  an  UV  component  in  their  treatment  systems. 
The  analytical  results  indicated  satisfactory  disinfection  in  three  of  the  four  samples. 
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TREATMENT  SYSTEMS  FOR  WATER  SAMPLES  EXCEEDING  NIAGARA  REGIONAL  HEALTT1  SERVICES 
DEPARTMENT  GUIDELINES. 


Sample 

Total 

Fecal 

Treatment 

Identification 

Col i form 

Col i form 

System 

1-2 

10 

2 

Activated  Carbon,  Chlorination 

1-7 

>80 

28 

Filtration,  Chlorination 

1-12 

>80 

24 

Filtration 

1-14 

9 

2 

Filtration 

1-20 

>80 

40 

Filtration 

1-22 

7 

2 

Filtration 

1-31B 

12 

0 

Filtration 

1-32 

18 

1 

Filtration,  Activated  Carbon 

1-54 

39 

5 

Filtration,  Chlorination 

1-77 

3 

1 

Activated  Carbon,  Chlorination 

1-111 

6 

0 

Filtration,  Chlorination 

1-123 

16 

0 

Water  Softener 

1-126 

26 

7 

Filtration,  Chlorination,  Water 
Softening 

1-133B 

3 

1 

Filtration 

1-144 

25 

8 

Filtration 

1-147 

6 

0 

Activated  Carbon 

1-151 

9 

5 

Activated  Carbon 

5  1  Filtration,        Activated       Carbon, 

Chlorination 
10  7  Filtration,       Activated       Carbon, 

Water  Softener 
3  0  Filtration,        Activated       Carbon, 

Ultra-violet  Light,  Water  Softener 
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The  source  of  the  high  coliform  occurrences  has  not  been  identified  at  this  time.  Possible  bacterial  sources 
include,  but  are  not  limited  to  the  following: 

•  saturated  soil  conditions  causing  septic  fields  to  pond  and  contaminate  surficial  pathways  to  the  Niagara 
River 

waterfowl 

runoff  entering  the  river 

•  upstream  sewage  treatment  plants,  storm  sewers  and  combined  sewer  overflows. 

The  treatment  systems  for  water  samples  not  exceeding  the  Niagara  Regional  Health  Services  Department  are 
listed  in  Table  4.  It  can  be  noted  that  treatment  systems  containing  a  distillery,  or  reverse  osmosis  systems  did 
not  contain  elevated  counts  of  total  coliform  and  fecal  coliform  organisms. 

The  more  effective  treatment  systems  contained  three  different  treatment  components  (i.e.  filtration,  activated 
carbon,  chlorination,  etc.).  However,  there  existed  anomalous  occiurences,  ie.  systems  possessing  three 
components  which  nonetheless  had  bacteriological  concerns.  These  anomalies  may  be  attributed  to  poor  treatment 
system  maintenance. 
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TREATMENT  SYSTEMS  FOR  WATER  SAMPLES  NOT  EXCEEDING  NIAGARA  REGIONAL  HEALTH 
SERVICES  DEPARTMENT.  ALL  VALUES  IN  organisms/100  mL. 


TOTAL  COL  I  FORM     FECAL  COL  I  FORM 


TREATMENT  SYSTEM 


1-303 
1-37B 


1-38 
1-40 


Activated  Carbon 

Filtration,  Chlorination,  Chemical 

Treatment 

Chlorination 

Filtration,   Activated   Carbon, 

Chlorination 


1-44 
1-46 


1-51 
1-52 


Disti llery 

Filtration,   Activated   Carbon, 

Chlorination 

Filtration,  Activated  Carbon,  UV 

disinfection.  Water  Softener 

Filtration,  Chemical  Treatment, 

Disti llery 


1-58 
1-66 
1-67B 


Filtration,  Activated  Carbon,  UV 

disinfection 

Filtration, 

Chlorination, 

Filtration, 

Chlorination, 

Filtration, 


Activated   Carbon, 
Reverse  Osmosis 
Activated   Carbon, 
Reverse  Osmosis 
Activated   Carbon, 


Chlorination,  Water  Softener 


1-90 
1-95 
1-97B 
1-100B 


Fi  It  rat  ion. 

Softener 

Fi Itration, 

Chlorinatio 

Filtration, 

Chlorination 

Filtration,  Activated  Carbon 

disinfectant 


Distillery,   Water 

Activated   Carbon, 
Reverse  Osmosis 
Activated   Carbon, 


1-113B 


1-117 
1-256 


Filtration,   Activated   Carbon, 

Chlorination,  Distillery,  Chemical 

Treatment 

Filtration,   Activated   Carbon, 

Chlorination,   Reverse   Osmosis, 

Water  Softener 

Filtration,  Chlorination,  Reverse 

Osmosis,  Water  Softener 

Filtration,   Activated   Carbon, 

Chlorination,  Water  Softener 


1-130 
1-257 
1-136B 
1-138B 


Filtration,   Activated   Carbon, 

Distillery 

Filtration,  Chlorination,  Reverse 

Osmosis 

Filtration,    Chlorination,    Reverse 

Osmos  i  s 

Filtration,   Activated   Carbon, 

Chlorination,  Water  Softener 


1-140 
1-155 


Filtration,  Chlorination 
Chlorination,  Reverse  Osmosis 
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TABLE  4  (Cont'd) 


TREAT>IENT  SYSTEMS  FOR  WATER  SAMPLES  NOT  EXCEEDING  NIAGARA  REGIONAL 
HEALTH  SERVICES  DEPARTMENT  GUIDELINES.  ALL  VALUES  IN  organisms/lOO 


SAMPLE  # 

TOTAL 

COL  I  FORM 

FECAL 

COL  I  FORM 

1-158 

Q 

0 

1-162 

0 

0 

1-170 

0 

0 

1-174 

0 

0 

1-181B 
1-182 

0 
0 

0 
0 

1-190 

0 

0 

1-192 

0 

0 

TREATMENT  SYSTEM 


1-199 
1-202B 


1-203B 
1-206 


Filtration,  Chlorination,  Reverse 

Osmosis 

Filtration,   Activated   Carbon, 

Chlorination,  Distillery,  Reverse 

Osmosis 

Filtration,  Chlorination,  Reverse 

Osmosis 

Distillery 

Chlorination 

Filtration,   Activated   Carbon, 

Reverse  Osmosis 

Filtration,   Activated   Carbon, 

Chlorination,  Reverse  Osmosis 

Filtration,   Activated   Carbon, 

Chlorination,   Reverse   Osmosis, 

Water  Softener 

Filtration,   Activated   Carbon, 

Chlorination,  Distillery,  Reverse 

Osmosis 

Filtration,   Activated   Carbon, 

Reverse  Osmosis,  Water  Softener 

Filtration 

Filtration,   Chlorination,  Water 

Softener 

Filtration,   Activated   Carbon, 

Chlorination,  Water  Softener 

Filtration,   Activated   Carbon, 

Chlorination,   Reverse   Osmosis, 

Water  Softener 

Filtration,  UV  disinfectant.  Water 

Softener 
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5.2.1 


METAL  AND  GENERAL  CHEMISTRY  ANALYTICAL  RESULTS 

METAL  ANALYTICAL  RESULTS 


The  metal  analytical  results  are  presented  in  .Appendix  VII.    In  general,  the  water  quality  is  good.    All  treated 
samples  complied  with  the  ODWO  criteria  for  metals. 

Three  untreated  water  samples  (1-37A,  1-136A,  and  1-1 93  A)  out  of  a  possible  44  samples,  exceeded  the  ODWO 
criterion  for  iron. 
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One  untreated  water  sample  (1-1 93 A)  exceeded  the  ODWO  criterion  for  manganese.  The  treated  water  sample 
from  the  same  residence  complied  with  the  ODWO  criterion  for  manganese. 

All  untreated  and  treated  water  samples  complied  with  the  ODWO  criteria  for  copper,  lead,  zinc,  arsenic, 
cadmium,  chromium,  mercury  and  selenium.  Mercury  analysis  requires  special  containers  and  preservatives  not 
provided  at  the  outset  of  the  study.    Consequently,  some  of  the  initial  samples  were  not  analyzed  for  mercury. 


5.2.2  GENERAL  CHEMISTRY  ANALYTICAL  RESULTS 

The  general  chemistry  results  are  presented  in  Appendix  VII.  There  is  no  ODWO  criterion  for  conductivity.  The 
conductivity  ranged  from  4  ^S  (trip  blank)  to  2260  /xS  (1-67A).  There  was  generally  an  increase  in  conduaivity 
from  the  untreated  water  sample  to  the  treated  water  sample,  likely  due  to  headspace  CO^  content.  Five  samples 
(1-52B,  1-67B,  1-1 OOB,  1-1 36B  and  1-15 IB)  showed  approximately  an  order  of  magnitude  decrease  from 
untreated  water  samples  to  treated  water  samples.  In  every  case,  these  treated  water  samples  were  obtained  from 
either  a  distillery  or  a  reverse  osmosis  system.  Some  treated  water  samples  increased  in  conductivity  from  the 
untreated  water  samples.    This  may  be  caused  by  the  water  softeners. 

The  ODWO  criterion  for  hardness  (as  CaCO,)  is  80-100  mg/L.  This  value  is  recommended  to  obtain  the 
maximum  benefit  from  the  treatment  system.  None  of  the  44  samples  analyzed  met  this  criteria.  A  total  of  12 
samples  were  below  the  ODWO  range.  Two  samples  (1-158B  and  1-88B)  were  below  the  hardness  detection 
limit  of  0.2  mg/L.  A  total  of  32  samples  were  above  the  ODWO  range.  Four  samples  (1-67A,  1-136A,  1-204A 
and  1-204B)  contained  a  hardness  concentration  of  greater  than  375  mg/L.  Of  these  four,  two  samples  (1-67A 
and  1-204 A)  contained  a  hardness  concentration  of  greater  than  620  mg/L. 

The  average  hardness  concentration  for  the  untreated  water  samples  was  237  mg/L.  The  average  hardness 
concentration  for  the  treated  water  samples  was  78  mg/L. 

The  ODWO  criterion  for  sodium  is  200  mg/L.  One  untreated  water  sample  (I -67 A)  and  one  treated  water  sample 
(1-204B)  exceeded  the  ODWO  criterion  for  sodium.  A  total  of  7  sample  pairs  (untreated  and  treated  water) 
increased  in  sodium  concentration  from  untreated  water  to  treated  water  samples.  Of  the  7  samples,  6  were 
obtained  after  a  water  softener  system  which  would  contribute  to  the  sodium  concentrations  in  these  samples. 

The  ODWO  criterion  for  alkalinity  is  30  -  500  mg/L  (as  CaCOj).  All  of  the  samples  were  within  this  range  with 
the  exception  of  five  treated  water  samples  (1-52B,  1-67B,  1-lOOB,  1-136B,  1-151B)  which  were  below  the 
ODWO  alkalinity  criterion.  All  of  these  samples  were  obtained  from  either  a  distillery  or  reverse  osmosis  system. 

The  ODWO  criterion  for  pH  is  6.5  -  8.5.  Two  treated  samples  (1-52B,  1-151B)  were  below  the  ODWO  range 
for  pH,  indicating  that  the  treatment  systems  at  these  residences  produce  a  slightly  acidic  water  supply. 

The  ODWO  criterion  for  chloride  is  250  mg/L.  Three  samples  (1-67,  1-204A,  and  1-204B)  exceeded  the  ODWO 
criterion.  These  shorewells  also  had  high  concentrations  of  sodium.  This  finding  indicates  that  part  of  the 
chloride  could  have  ongmated  from  road  salt  which  may  have  dissolved  in  melt-water  and  mixed  with  shorewell 
water. 

All  the  untreated  and  treated  water  samples  complied  with  the  ODWO  for  the  remaining  general  chemistry 
criteria. 
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5.3  ORGANIC  PARAMETERS 

The  organic  analytical  results,  including  pesticides  and  herbicides,  are  presented  in  Appendix  VIII. .  All  water 
samples  contain  ■  concentrations  either  below  or  slightly  above  the  laboratory  detection  limits  for  all  128 
parameters.    This  finding  indicates  that  the  water  quality  is  good,  for  these  parameters. 

A  total  of  seven  samples  (1-52B,  1-67A,  1-303A,  1-303B,  1-151B,  1-181B  and  2-9A)  contained  detectable 
concentrations  of  pentachlorophenol.  Pentachlorophenol  is  used  as  an  insecticide,  general  herbicide,  a  wood 
preservative  and  in  glues.  A  maximum  concentration  of  20  ng/L  was  encountered,  compared  to  the  ODWO 
criterion  for  pentachlorophenol  of  60,000  ng/L.  A  duplicate  of  1-303A  did  not  contain  concentrations  of 
pentachlorophenol  above  the  laboratory  detection  limits.  The  duplicate  of  1-303B  contained  similar  concentrations 
of  pentachlorophenol  as  1-303B.  This  finding  indicates  that,  at  this  low  level  of  concentration,  the  quantifying 
methods  used  by  the  laboratory  may  not  be  extremely  precise. 

Two  samples  (1-lOOB  and  2-09B)  contained  detertable  concentrations  of  A-Chlordane  and  G-Chlordane. 
Chlordane  is  an  insecticide  which  does  not  easily  break  down.  Re-sampling  the  treated  water  from  this  residence 
confiimed  the  presence  of  Chlordane  in  the  treated  water  samples. 

Seven  samples  (1-37A,  1-37B,  1-52A,  1-136A,  1-151B,  2-09B  and  2-1 OA)  contained  detectable  concentrations 
of  A-BHC  (Hexachlorocyclohexane).  Sample  1-1 5 IB  also  contains  detectable  concentrations  of  G-BHC 
(Hexachlorocyclohexane).   BHC  compoimds  are  used  as  insecticides. 

Sample  1-52B  contained  detectable  concentrations  of  1,2,4-Trichlorobenzene,  l,2,3,5-Tetrachloroben2ene,  1,2,4,5- 
Tetrachlorobenzene,  Pentachlorobenzene,  Hexachlorobenzene  and  G-BHC  (Hexachloroclyclohexane).  Isomeric 
mixtures  of  trichlorobenzene  are  used  in  insecticides  to  combat  termites  arid  are  also  used  as  degreasing  solvents. 
1,2,3,5-Tetrachlorobenzene  is  used  as  an  intermediate  in  the  production  of  herbicides,  defoliants  and  fimgicides. 
Pentachlorobenzene  is  used  as  an  intermediate  for  the  production  of  pesticides. 

Two  plasticizers,  Di-n-Butylphthalate  and  Bis  (2-Ethylhexl)  Phthalate  demonstrated  concentrations  above  the 
laboratory  detection  limits  in  many  samples,  but  only  in  samples  where  the  blank  showed  concentrations  of  these 
substances  present.  Blanks  for  these  two  parameters  were  run  for  every  sample  to  verify  the  concentrations  of 
these  parameters  in  the  samples.  A  total  of  twenty  samples  contained  concentrations  of  Di-n-butylphthalate  and 
twenty  six  samples  contained  concentrations  of  Bis  (2-Ethylhexl)  Phthalate,  which  were  above  laboratory  detection 
limits.  Phthalates  (plasticizers)  can  be  encountered  in  many  places  including  any  plasticized  surface  the  water 
contacts. 

All  water  samples,  except  ten  (1-67A,  1-67B,  1-lOOB,  1-136B,  1-181B,  1-202B,  1-204A,  1-204B,  1-303B  and 
the  trip  blank)  contained  detectable  concentrations  of  Atrazine.  The  maximum  concentration  encountered  was 
140  ng/L  (ppt  -  parts  per  trillion)  compared  to  the  ODWO  criterion  for  Atrazine  of  60,000  ng/L.  Atrazine  is  a 
selective  herbicide. 
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5.4  SUMMARY 

Approximately  42  %  of  all  bacteriological  samples  obtained  exceeded  tjie  Niagara  Regional  Health  Service 
Department  guidelines  for  total  coliform.  Approximately  3 1  %  of  all  bacteriological  samples  obtained  exceeded 
the  Niagara  Regional  Health  Services  Department  guidelines  for  fecal  coliform.  These  results  indicate  that  there 
is  a  potential  health  risk  from  bacteria  to  the  people  who  take  drinking  water  from  shorewells  or  waterlines  in 
the  Niagara  River. 

The  general  chemistry  analyses  indicate  that  the  treated  water  quality  is  generally  good.  The  exceptions  to  this 
is  the  freated  water  sample  which  exceeded  the  sodium  objectives  and  the  three  water  samples  which  exceeded 
the  chloride  objectives. 

The  organic  water  analyses  indicate  that  all  the  water  samples  represent  good  water  quality.  None  of  the  samples 
exceeded  the  Ontario  Drinking  Water  Objectives  for  any  parameter. 

The  pesticide  analyses  indicate  that  all  the  water  samples  represent  good  water  quality.  None  of  the  samples 
exceeded  the  Ontario  Drinking  Water  Objectives  for  any  parameter. 
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GENERAL  CHEMISTRY  PARAMETERS 


APPENDIX  I 

GENERAL  CHEMISTRY  PARAMETERS 

COPPER 

CONDUCTIVITY 

ION  BALANCE  CALC. 

NICKEL 

(3  25  degrees  C) 

TOTAL  POS.  IONS 

LEAD 

HARDNESS  (CaC03) 

TOTAL  NEG.  IONS 

ZINC 

CALCIUM 

EST.  DISS.  SOLIDS 

IRON 

MAGNESIUM 

EST.  CONDUCTIVITY 

MANGANESE 

SODIUM 

ARSENIC 

POTASSIUM 

CADMIUM 

ALKALINITY 

CHROMIUM 

pH 

MERCURY 

CHLORIDE 

SELENIUM 

SULPHATE 

NITROGEN  (TOTAL  KJELDAHL) 

AMMONIUM  NITROGEN 

NITRATES 

NITRITES 

APPENDIX  I  (cont'd) 


ORGANIC  WATER  (OWCP.  OWOC,  OWTRI) 


2,4,5-TRICHLOROPHENOL 

2,3,4-TRICHLOROPHENOL 

2,3,5,6-TETRACHLOROPHENOL 

2,3,4,5-TETRACHLOROPHEHOL 

PENTACHLOROPHENOL 

OICAMBA 

2,4,D-PR0PI0NIC  ACID 

2 , 4-D I CHLOROPHENOXYACET I C 

SILVEX 

2,3,5-TRICHLOROPHENOXYACETIC 

2 , 4-D I CHLOROPHENOXYBUTYRC 

PICLORAM 

AMETRYNE 

PROHETONE 

PROPAZINE 

ATRAZINE 

PROMOTRYNE 

SIMAZINE 

SENCOR 

BLADEX   , 

ATRATONE 

DETHYLATED  ATRAZINE 

METOLACHLOR 

LASSO 

DIETHYL  SIMAZINE 

HEXACHLOROETHANE 

1,3,5-TRIChLOROBENZENE 

1,2,4-TRICHLOROBENZENE 

HEXACHLOROBUTADIENE 


1,2,3-TRICHLOROBENZENE 

2,4,5-TRICHLOROTOLUENE 

2,3,6-TRICHLOROTOLUENE 

1,2,3,5-TETRACHLOROBENZENE 

1,2,4,5-TETRACHLOROBENZENE 

2,6,A-TRICHL0R0T0LUENE 

1,2,3,4-TETRACHLOROBENZENE 

PENTACHLOROBENZENE 

PCB  (total) 

HEXACHLOROBENZENE 

HEPTACHLOR 

ALDRIN 

PP-DDE 

MI  REX 

A-BHC  HEXACHLOROCYCLOHEXANE 

B-BHC  HEXACHLOROCYCLOHEXANE 

G-BHC  HEXACHLOROCYCLOHEXANE 

A-CHLORDANE 

G-CHLORDANE 

OXYCHLORDANE 

OP-DDT 

PP-DDD 

PP-DDT 

DHDT  HETHOXYCHLOR 

HEPTACHLOREPOXIDE 

ENDOSULFAN  I 

DIELDRIN 

ENDRIN 

ENDOSULFAN  II 


ENDOSULFAN  SULPHATE 
OCTOCHLOROSTYRENE 
TOXAPHENE 
DIAZINON 
DICHLOROVOS 
DURSBAN 
ETHION 
GUT HI  ON 
MALATHION. 
MEVINPHOS 
METHYLPARATHION 
METHYLTRITHION 
PARATHION 
PHORATE  (THIMET) 
RELDAN 
RONNEL 
AHINOCARB 
BENOMYL 
BUX 

CARBOFURAN 
CIPC 

DIALLATE 
EPTAM 
IPC 

PROPOXUR 
SEVT  N 
SUTAN 
HEXACHLOROCYCLOPENTAD I ENE 


APPENDIX  I  (cont'd) 


PESTICIDES- EFFLUENT  (PECAR.  PEOP) 


BENZO  (g,  h,  i)  PERYLENE 

BIS  (2-CHLOROISOPROPYL)  ETHER 

BIS  (2-CHLOROETHOXY)  METHANE 

NAPTHALENE 

ACENAPHTHYLENE 

2,6-DINITROTOLUENE 

ACENAPHTHENE 

4-CHLOROPHEMYLPHENYLETHER 

2,4-DINITROTOLUENE 

FLUORENE 

N-NITROSOOIPHENYLAMINE 

4-BROMOPHENYL  PHENYL  ETHER 

PHENANTHRENE 

ANTHRACENE 

Di-n-BUTYLPHTHALATE 

FLUORANTHENE 

PYRENE 

BUTYLBENZYLPHTHALATE 

BENZO  (a)  ANTHRACENE 

CHRYSENE 


BIS-(2-ETHYLHEXYL)  PHTHALATE 

Di-n-OCTYLPHTHALATE 

BENZO  (k)  FLUORANTHENE 

BENZO  (a)  PYRENE 

INDENO  (1,2,3-cd)  PYRENE 

DIPHENYLAMINE 

3,3-DICHLOROBENZIDINE 

BIS  (2-CLOROETHYL)  ETHER 

CAMPHENE 

DIPHENYL  ETHER 

N-NITROSOOI-N-PROPYLAMINE 

1-CHLORONAPHTHALENE 

1-HETHYLNAPHTHALENE 

2-CHLORONAPTHALENE 

2-METHYLNAPHTHALENE 

5-NITROACENAPHTHENE 

BENZO  (B)  FLUORANTHENE 

BIPHENYL 

INDOLE 

PERYLENE 


APPENDIX  n 
RESroENT  QUESTIONNAIRES 


NIAGARA  SHORE  WELL  QUESTIONNAIRE 

Arcturus  Environmental  Limited  in  Niagara  Falls  has  been  contracted  by  the  Ministry  of  the  Environment  and 
Energy  to  conduct  a  survey  on  the  shore  wells  located  along  the  Niagara  River.  This  survey  involves  obtaining 
as  much  information  as  possible  about  the  shore  wells  and  the  number  of  people  who  use  them.  The  following 
questions  have  been  reviewed  by  the  Ministry  of  the  Environment  and  Energy  and  are  considered  relevant  to  the 
information  required.    Therefore  we  ask  that  all  questions  be  answered  if  possible 

All  information  will  be  treated  in  the  strictest  of  confidence  and  will  only  be  forwarded  to  the  Ministry  of  the 
Environment  and  Energy. 


Date  Completed: 


la.  What  are  the  name(s)  of  the  owners  of  this  residence? 

lb.  What  is  the  address  of  this  residence? 


1  c.  How  many  permanent  occupants  are  there  in  the  residence? 

1  d.  How  many  seasonal  occupants  are  there  in  the  residence? 


2a.  What  is  the  source  of  water  for  this  residence  (well,  municipal  water,  trucked  in  water,  other)? 


2b.  (If  a  well)  Where  is  the  well  located?  (between  house  and  road;  between  road  and  river;  in  river;  on  river 

bank;  other) 


PURPOSE  OF  WATER  SUPPLY  (CHECK  WHERE  APPROPRIATE) 

3a.  What  is  the  water  from  the  shorewell  used  for? 

Domestic  (bath,  laundry)      Potable  (drinking,  cooking) 

Livestock  watering Irrigation  Not  used 

Other  (explain) 

3b.  Is  there  a  secondary  water  supply?   Yes   No 

If  so,  please  specify: 

Ponded  water 

Another  well 

Municipal  supply 

Other  (explain) 


3c.  Do  you  know  of  any  other  users  of  this  particular  well?  Yes  No 

3d.         (if  yes)  How  many  households  use  this  well? 

3e.  What  are  the  names  of  the  other  users? • 


3f           Do  you  have  a  permit  from  the  MOE  to  take  water  (required  only  for  >50,000  L/day)? 
Yes   No 

3g.  Do  you  have  any  other  permits  with  regard  to  water  use? Yes   No 


WELL  INFORMATION 

4a.  Do  you  know  when  the  well  was  constructed? 

4b.  Do  you  know  the  name  of  the  contractor? 

4c.  Method  of  construction  (check  where  appropriate) 


drilled       dug  or  bored  combination 

4d.  Have  there  been  any  occurrences  of  the  following  at  rhe  shorewell?  (please  check) 

erosion      flooding  siltation 

4e.  What  is  the  approximate  age  of  the  pump?  greater  than  15  years 


less  than  15  years 
What  is  the  history  or  maintenance  frequency  of  the  well  and  pump  _ 


WATER  TREATMENT 

5a.          Is  the  water  treated  in  any  manner  whether  it  is  filtration,  water  softening,  or  chlorination? 
Yes   No 

5b.         Type  of  treatment  systems: 

activated  carbon  untreated  water  softener 

filtration  distilled  UV 

chlorination  osmosis  other 

5c.  What  is  the  frequency  of  maintenance  of  the  treatment  system? 


WATER  QUALITY 

(combination  of  following  parameters  taste,  colour,  odour,  mineral  content,  etc.) 

6a.  How  would  you  describe  the  water  quality. 

6b.  Is  the  water  clear,  or  is  it  cloudy?   

6c.  Does  it  have  any  taste? 


6d.  Does  it  have  any  odour? 


6e.  Does  the  water  have  any  noticeable  colour  (yellow,  brown,  green)? 


6f  Is  there  any  significant  mineral  content  of  the  water  (iron,  nitrate,  sulphate)? 

6g.  Does  the  water  stain  porcelain  fixtures? yes   no 

6h.  Is  your  cold  water  cold  enough  for  your  personal  taste  in  the  summer? 


Any  other  comments: 


Another  part  of  this  survey  will  involve  obtaining  water  samples  from  your  shorewell.  We  need  to 
arrange  this  when  somebody  is  there  so  that  we  may  obtain  samples  of  your  drinking  water  from  the  tap 
and  be  able  to  ask  any  questions  should  they  arise.  Our  field  technicians  will  answer  any  questions  you 
might  have  regarding  the  survey  or  the  sampling  procedures. 


If  you  are  unable  to  be  present  when  we  will  be  sampling  (in  January  1993),  would  you  allow  us  to  take 
a  water  sample  from  your  well  and  from  an  outdoor  tap. yes no 


Is  there  a  tap  from  which  we  may  sample  unfreated  water. 
(If  yes)  where  is  it  located? 


(We  understand  that  you  will  have  to  be  present  if  we  are  sampling  an  indoor  tap.) 
Comments: 


If  you  have  any  questions  about  this  survey,  feel  free  to  call: 

Mr.  Edward  Lorek 

Project  Manager 

Arcturus  Environmental  Limited 

7900  Canadian  Drive 

Niagara  Falls,  Ontario 

L2E  6S5 

Mr.  Lorek  can  be  contacted  at  (416)357-6424,  extension  21. 

All  information  received  from  this  survey  will  be  treated  as  confidential  and  will  only  be  released  to  the 
MOE;.     a  copy  of  the  data  obtained  from  your  well  and  a  comparison  to  Ontario  Drinking  Water 
Guidelines  will  be  forwarded  to  you  at  the  completion  of  this  survey. 
Thank  you  for  your  co-operation  and  your  time. 


NIAGARA  SHORE  WELL  QUESTIONNAIRE  (To  be  used  in  addition  to  the  original 
phone  survey) 


All  information  will  be  treated  in  the  strictest  of  confidence,  we  will  only  be  forward  the  information  to  the 
Ministry  of  the  Environment  and  Energy. 

PART  A  (TO  BE  COMPLETED  WITH  OWNER)     . 

Arcturus  would  like  to  obtain  a  sample  of  untreated  water  from  your  access  port.  We  will  send  you  a  copy  of 
the  data  obtained  from  your  water  and  a  comparison  to  Ontario  Drinking  Water  Guidelines  at  the  completion  of 
this  survey. 

Date  Completed:  ^^^ 

Completed  By  : 


la.  What  is  the  mailing  address  of  this  residence? 


To  whom  shall  the  results  be  addressed? 


Ic.  Name  of  person  interviewed? 


WATIER  TREATMENT 

2a.          Is  the  water  freated  in  any  maimer  whether  it  is  filtration,  water  softening,  or  chlorination? 
Yes   No 

2b.  Type  of  treatment  systems: 

activated  carbon  untreated  water  softener 

filtration  distilled  UV 

chlorination  osmosis  other 

3a.  Is  there  a  tap  from  which  we  may  sample  untreated  water. yes no 

(If  yes)  where  is  it  located? '_ 


3b.  Sample  taken  from:  tap 


4a.  Have  you  any  complaints  of  water  quality  or  quantity? 


SAMPLES  TAKEN 

UNTREATED  WATER 

total  coliform  bacteria 

fecal  coliform  bacteria 


UNTREATED  WATER 
Parameter  Group  (WCGWIB) 

total  kjeldahl  nitrogen 

ammonia  nitrogen 

nitrate  nitrogen 

^  nitrite  nitrogen 

iron 

manganese 

hardness 

calcium 

ionic  balance  calculation 


magnesium 

potassium 

alkalinity 

chloride 

sulfate 

pH 

conductivity 


UNTREATED  WATER 

OWOC  organochlorine  pesticides 

PECAR  -  carbaryl 

PEOP  -  organo  phosphate  pesticides 


OWCP  -  chlorophenols 

MIS  A  19  -  MIS  A  base/neutral  extractable  organics 

HMPPl  -  priority  metal 

chlorobenzenes 

TREATED  WATER 

OWOC  organochlorine  pesticides 

PECAR  -  carbaryl 

PEOP  -  organo  phosphate  pesticides 

OWCP  -  chlorophenols 

MISA  1 9  -  MISA  base/neutral  extractable  organics 

HMPPI  -  priority  metal 

chlorobenzenes 

Comments  that  were  expressed  by  the  landowner/tenant  regarding  the  questionnaire,  sampling,  and  project. 
Explain , J 


If  you  have  any  questions  about  this  survey,  feel  free  to  call  collect: 


Mr.  Edward  Lorek 

Project  Manager 

Arcturus  Environmental  Limited 

7900  Canadian  Drive 

Niagara  Falls,  Ontario 

L2E  6S5 

Mr.  Lorek  can  be  contacted  at  (416)357-6424,  extension  21. 


Mr.  Archie  McLarty 

Senior  Prpject  Advisor 

Niagara  River  Improvement  Project 

Ministry  of  the  Environment  and  Energy 

119  King  Street  West,  12th  Floor 

Hamilton,  Ontario 

L8N  3Z9 

Mr.  McLarty  can  be  contacted  at  (416)521-7704. 


All  information  received  from  this  survey  will  be  treated  as  confidential,  will  only  be  released  to  the  MOE. 
Thank  you  for  your  co-operation  and  your  time. 
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APPEINDIX  IV 
LIST  OF  RESIDENCES  AND  SOURCE  OF  WATER  SUPPLY 


APPENDIX  IV  SOURCE  OF  WATER  SUPPLY,  NUMBER  OF  OCCUPANTS.  WATER  TREATMENT  SYSTEM  AND  AGE  OF  PUMP. 


RESIDENCE 

WATER 

NUMBER  OF 

PRIVATE  TREATMENT 

AGE  OF  PUMP 

SUPPLY 

OCCUPANTS 

SYSTEM  (Y/N) 

(YEARS) 

1-1 

SHOREUELL 

2 

Y 

>15 

1-2 

SHOREWELL 

4 

Y 

UNKNOWN 

1-3 

SHOREWELL 

2 

Y 

<15 

1-4 

SHOREWELL 

N/A 

Y 

<15 

1-5 

SHOREWELL 

N/A 

N/A 

N/A 

1-6 

SHOREWELL 

1  (1) 

Y 

3 

1-7 

SHOREWELL 

N/A 

Y 

<15 

1-8 

SHOREWELL 

2 

Y 

<15 

1-250 

SHOREWELL* 

N/A 

N/A 

N/A 

1-9 

SHOREWELL 

2 

Y 

>15 

1-301 

SHOREWELL 

1 

N 

<15 

1-302 

SHOREWELL 

4 

Y 

<15 

1-303 

SHOREWELL 

2 

Y 

>15 

1-304 

CISTERN 

3 

fj 

N/A 

1-10 

SHOREWELL 

2 

Y 

•>15 

1-11 

SHOREWfLL 

N/A 

Y 

N/A   • 

1-251 

SHOREWELL 

N/A 

N/A 

N/A 

1-12 

SHOREWELL 

2 

Y 

25 

1-252 

SHOREWELL 

3 

Y 

N/A 

1-13 

SHOREWELL 

N/A 

N/A 

<5 

1-14 

SHOREWELL 

2 

N 

N/A 

1-15 

CISTERN, WELL 

3 

Y 

N/A 

1-16 

SHOREWELL 

N/A 

N/A 

N/A 

1-17 

SHOREWELL 

3  (3) 

Y 

N/A 

1-18 

SHOREWELL  . 

N/A 

N/A 

N/A 

1-19 

SHOREWELL 

N/A 

N/A 

N/A 

1-20 

SHOREWELL 

3 

Y 

N/A 

1-21 

SHOREUELL 

3 

N/A 

N/A 

1-253 

SHOREUELL 

4 

N/A 

1-22 

SHOREWELL 

2 

Y 

N/A 

1-23 

SHOREWELL 

3 

Y 

N/A 

1-254 

SHOREWELL 

2 

Y 

N/A 

1-24 

SHOREWELL 

4 

Y 

N/A 

1-25 

SHOREWELL 

3 

N 

N/A 

1-26 

SHOREWELL 

4 

Y 

N/A 

1-27 

SHOREWELL 

5 

„ 

N/A 

1-255 

WELL,  WATERLINE 

1 

N 

UNKNOWN 

1-28 

WELL,  WATERLINE 

2 

N 

>15 

1-29 

N/A 

N/A 

N/A 

N/A 

1-30 

CISTERN 

N/A 

N 

N/A 

1-31 

SHOREWELL 

2 

Y 

<15 

1-32 

SHOREWELL 

2 

Y 

<15 

1-33 

N/A 

N/A 

N/A 

N/A 

1-34 

N/A 

N/A 

N/A 

N/A 

1-35 

WATERLINE 

N/A 

Y 

>15 

N/A  -  data  not  available 

SHOREUELL*  -  shorewell  observed,  data  not  available 

2(4)  -  two  permanent  occupants  with  two  additional  seasonal  occupants 

CISTERN,  WELL  -  Primary  potable  water  source,  secondary  water  source 


Entered  By:  TCS   Checked  By:  AMA 


APPENDIX  IV  (Cont'd)  SOURCE  OF  WATER  SUPPLY.  NUMBER  OF  OCCUPANTS.  WATER  TREATMENT  SYSTEM 
AND  AGE  OF  PUMP. 


RESIDENCE 

WATER 

NUMBER  OF 

PRIVATE  TREATMENT 

AGE  OF  PUMP 

SUPPLY 

OCCUPANTS 

SYSTEM  (Y/N) 

(YEARS) 

1-36 

N/A 

N/A 

N/A 

N/A 

1-37 

SHOREUELLS 

225 

Y 

>15 

1-38 

SHOREWELL 

12 

Y 

3 

1-39 

SHOREWELL 

4 

Y 

3 

1-40 

WATERLINE 

2 

Y 

>15 

1-41 

SHOREWELL 

2 

Y 

UNKNOWN 

1-42 

N/A 

N/A 

N/A 

N/A 

1-43 

SHOREWELL 

1 

Y 

6 

1-44 

SHOREWELL 

3 

Y 

1 

1-45 

N/A 

N/A 

N/A 

N/A 

1-46 

SHOREWELL 

2 

Y 

•    >15 

1-47 

SHOREWELL 

2 

Y 

3 

1-48 

N/A 

N/A 

N/A 

N/A 

1-49 

CISTERN, WELL 

4 

N 

5 

1-50 

SHOREWELL 

2 

Y 

>15 

1-51 

SHOREWELL 

4 

Y 

<15 

1-52 

SHOREWELL 

2 

Y 

<15 

1-53 

CISTERN 

2 

N 

N/A 

1-54 

WATERLINE 

3  (1) 

Y 

>15 

1-55 

CISTERN 

N 

N/A 

1-56 

N/A 

N/A 

N/A 

N/A 

1-57 

N/A 

N/A 

N/A 

N/A 

1-58 

WATERLINE 

2 

Y 

N/A 

1-59 

WATERLINE 

2  (?) 

y 

1 

1-60 

N/A 

N/A 

N/A 

N/A 

1-61 

N/A 

N/A 

N/A 

N/A 

1-62 

SHOREWELL 

4 

Y 

>15 

1-63 

WATERLINE 

2 

N 

<15 

1-64 

WATERLINE 

2 

N 

>15 

1-65 

CISTERN 

5 

N 

N/A 

1-66 

SHOREWELL 

1 

Y 

<15 

1-67 

SHORFWELL 

3 

Y 

<15 

1-68 

SHOREWELL 

2 

Y 

<15 

1-69 

SHOREWELL 

2 

Y 

>15 

1-70 

SHOREWELL 

2  (1) 

N 

5 

1-71 

SHOREWELL 

1 

N 

<15 

1-72 

WATERLINE 

2 

N 

>15 

1-73 

SHOREWELL 

4 

Y 

<15 

1-74 

N/A 

N/A 

N/A 

N/A 

1-75 

WATERLINE 

N/A 

N/A 

N/A   ■ 

1-76 

SHOREWELL 

N/A 

N/A 

N/A 

1-77 

SHOREWELL 

1 

Y 

<15 

1-78 

WELL, CISTERN 

2 

Y 

15 

1-79 

DEEP  WELL 

4 

N/A 

N/A 

1-80 

SHOREWELL 

2 

N 

<15 

N/A  -  data  not  available 

SHOREWELL*  -  shorewell  observed,  data  not  available 

2(4)  -  two  permanent  occupants  with  two  additional  seasonal  occupants 

CISTERN,  WELL  -  Primary  potable  water  source,  secondary  water  source 


Entered  By:  TCS   Checked  By:  AMA 


APPENDIX  IV  (Cont'd)  SOURCE  OF  WATER  SUPPLY.  NUMBER  OF  OCCUPANTS.  WATER  TREATHEMT  SYSTEM 
AND  AGE  OF  PUMP. 


RESIDENCE 

WATER 

NUMBER  OF 

TREATMENT 

AGE  OF  PUMP 

SUPPLY 

OCCUPANTS 

SYSTEM  <Y/N) 

(YEARS) 

1-61 

SHOREWELL 

2 

Y 

UNKNOWN 

1-82 

N/A 

N/A 

N/A 

N/A 

1-83 

SHOREWELL 

1 

^ 

<15 

1-84 

SHORFWELL 

2 

N 

>15 

1-85 

N/A 

N/A 

N/A 

N/A 

1-86 

SHOREWELL 

2 

N 

<15 

1-87 

SHOREWELL* 

N/A 

N/A 

N/A 

1-88 

SHOREWELL 

2 

Y 

>15 

1-89 

N/A 

N/A 

N/A 

N/A 

1-90 

SHOREWELL 

3 

Y 

<15 

1-91 

SHOREWELL 

3 

Y 

<15 

1-92 

SHOREWELL 

2 

N 

>15 

1-93 

SHOREWELL 

1  (3) 

Y 

N/A 

1-94 

SHOREWELL 

N/A 

N/A 

•  N/A 

1-95 

SHOREWELL 

5 

Y 

20 

1-96 

SHOREWELL 

2 

Y 

7 

T-97 

SHOREWELL 

3 

Y 

<15 

1-98 

SHOREWELL 

2 

N/A 

<15 

1-99 

SHOREWELL 

1 

Y 

>15 

1-100 

SHOREWELL 

2 

Y 

>15 

1-101 

SHOREWELL* 

N/A 

N/A 

N/A 

1-102 

SHOREWELL 

4 

<15 

1-103 

MUNICIPAL 

N/A 

N 

1-104 

MUNICIPAL,  WELL 

4 

N 

N/A 

1-105 

MUNICIPAL 

N/A 

N 

1-106 

MUNICIPAL 

N/A 

N 

1-107 

MUNICIPAL 

N/A 

N 

1-108 

MUNICIPAL 

N/A 

N 

1-109 

MUNICIPAL 

N/A 

N 

1-110 

WATERLINE,  MUN 

4  (3) 

N 

>15 

1-111 

SHOREWELL 

2  (?) 

Y 

>15 

1-112 

■   SHOREWELL 

2 

Y 

<15 

1-113 

SHOREWELL 

2 

Y 

<15 

1-114 

SHOREWELL 

4 

N 

<15 

1-115 

SHOREWELL 

2 

N 

UNKNOWN 

1-116 

SHOREWELL 

4 

Y 

<15 

1-117 

SHOREWELL 

2 

Y 

<15 

1-118 

SHOREWELL 

3 

Y 

UNKNOWN 

1-119 

SHOREWELL* 

N/A 

N/A 

N/A 

1-120 

SHOREWELL 

4 

Y 

<15 

1-121 

SHOREWELL 

2 

Y 

4 

1-122 

WATERLINE 

4 

N 

N/A 

1-123 

SHOREWELL 

1 

Y 

<15 

1-124 

SHOREWELL 

4 

Y 

2 

1-256 

SHOREWELL 

5 

Y 

<15 

N/A  -  data  not  available 

SHOREWELL*  -  shorewell  observed,  data  not  available 

2(4)  -  two  permanent  occupants  with  two  additional  seasonal  occupants 

CISTERN,  WELL  -  Primary  potable  water  source,  secondary  water  source 


Entered  By:  TCS   Checked  By:  AMA 


APPENDIX  IV  (Conf  d)  SOURCE  OF  WATER  SUPPLY.  NUMBER  OF  OCCUPANTS,  WATER  TTiEATMENT  SYSTEM 
AND  AGE  OF  PUMP. 


RESIDENCE 

WATER 

NUMBER  OF 

TREATMENT 

AGE  OF  PUMP 

SUPPLY 

OCCUPANTS 

SYSTEM  (Y/N) 

(YEARS) 

1-125 

CISTERN,  WELL 

N/A 

N/A 

N/A 

1-126 

SHOREWELL 

3 

Y 

4 

1-127 

SHOREWELL 

3  CD 

Y 

>15 

1-128 

SHOREWELL 

2 

Y 

<15 

1-129 

SHOREWELL* 

N/A 

N/A 

N/A 

1-130 

SHOREWELL 

4 

Y 

>15 

■1-131 

SHOREWELL 

2 

N 

<15 

1-132 

SHOREWELL 

5 

Y 

1 

1-133 

SHOREWELL 

4 

Y 

>15 

1-134 

SHOREWELL 

2 

Y 

<15 

1-135 

SHOREWELL 

(?) 

Y 

<15 

1-257 

SHOREWELL 

4 

Y 

<15 

1-136 

SHOREWELL 

3 

Y 

<15 

1-137 

SHOREWELL 

2 

Y 

<15 

1-138 

SHOREWELL 

6 

Y 

1 

1-139 

SHOREWELL* 

N/A 

N/A 

N/A 

1-14D 

SHOREWELL 

3 

Y 

>15 

1-141 

SHOREWELL 

N/A 

N/A 

N/A 

1-142 

SHOREWELL 

N/A 

N/A 

N/A 

1-143  • 

SHOREWELL* 

N/A 

N/A 

N/A 

1-144 

SHOREWELL 

1 

Y 

<15 

1-145 

SHOREWELL 

7 

N 

1 

1-258 

SHOREWELL 

N/A 

Y  ■ 

1 

1-1.46 

SHOREWELL* 

N/A 

N/A 

N/A 

1-147 

SHOREWELL 

4 

Y 

<15 

1-148 

SHOREWELL 

4 

N 

<15 

1-149 

SHOREWELL 

7  (?) 

Y 

2 

1-150 

SHOREWELL 

4 

Y 

3 

1-151 

SHOREWELL 

2 

Y 

>15 

1-152 

N/A 

N/A 

N/A 

N/A 

1-153 

SHOREWELL 

2 

Y 

5 

1-154 

SHOREWELL 

4 

Y 

>15 

1-155 

SHOREWELL 

2 

Y 

7 

1-156 

SHOREWELL 

2 

Y 

<15 

1-157 

•  N/A 

N/A 

N/A 

N/A 

1-158 

SHOREWELL 

4 

Y 

<15 

1-159 

SHOREWELL 

5 

Y 

<15 

1-160 

SHOREWELL 

4 

Y 

<15 

1-161 

N/A 

N/A 

N/A 

N/A 

1-162 

SHOREWELL 

2  (?) 

Y 

4 

1-163 

SHOREWELL 

2 

N 

UNKNOWN 

1-164 

SHOREWELL 

2 

N 

>15 

1-165 

SHOREWELL 

2 

Y 

>15 

1-166 

SHOREWELL 

2 

N 

■   >15 

1-167 

SHOREWELL 

3 

Y 

<15 

N/A  -  data  not  available 

SHOREWELL*  -  shorewell  observed,  data  not  available 

2(4)  -  two  permanent  occupants  with  two  additional  seasonal  occupants 

CISTERN,  WELL  -  Primary  potable  water  source,  secondary  water  source 


Entered  By:  TCS   Checked  By;  AMA 


APPENDIX  IV  (Cont'd)     SOURCE  OF  WATER  SUPPLY.   NUMBER  OF  OCCUPANTS.  WATER  TREATMENT  SYSTEM 
AND  AGE  OF  PUMP. 


RESIDENCE 

WATER 

NUMBER  OF 

TREATMENT 

AGE  OF  PUMP 

SUPPLY 

OCCUPANTS 

SYSTEM  (Y/N) 

(YEARS) 

1-168 

SHOREUELL 

2 

Y 

>15 

1-169 

N/A 

N/A 

N/A 

N/A 

1-170 

SHOREUELL 

2 

Y 

>15 

1-171 

SHOREWELL 

0 

N 

<15 

1-172 

SHOREUELL 

3 

Y 

>15 

1-173 

SHOREUELL 

3 

Y 

<15 

1-174 

SHOREUELL 

2 

Y 

<15 

1-175 

UATERLINE 

2 

Y 

1 

1-176 

SHOREUELL 

2  (6) 

Y 

>15 

1-177 

SHOREUELL* 

N/A 

N/A 

N/A 

1-178 

SHOREUELL 

1 

N 

<15 

1-179 

SHOREUELL* 

N/A 

N/A 

1-180 

SHOREUELL 

2 

Y 

1 

1-181 

SHOREWELL 

2 

Y 

UNKNOWN 

1-182 

SHOREUELL 

3 

Y 

>15 

1-183 

SHOREUELL 

2 

Y 

>15 

1-184 

SHOREUELL 

0 

N 

N/A 

1-185 

SHOREUELL 

2 

Y 

<15 

1-186 

SHOREUELL 

4 

Y 

<15 

1-187 

UELL  &  CISTERN 

3 

N 

<15 

1-188 

CISTERN 

1 

N 

N/A 

1-189 

SHOREUELL 

1  (1) 

Y 

UNKNOWN 

1-190 

SHOREUELL 

2 

Y 

>15 

1-191 

SHOREUELL 

4 

Y 

34 

1-192 

SHOREUELL 

3 

Y 

4 

1-193 

SHOREUELL 

3  (2) 

Y 

<15 

1-194 

SHOREUELL* 

N/A 

N/A 

N/A 

1-195 

SHOREWELL 

3 

N 

<15 

1-196 

SHOREWELL 

2 

Y 

>15 

1-197 

SHOREWELL 

4 

Y 

<15 

1-198 

SHOREUELL  ■ 

1 

Y 

8 

1-199 

SHOREUELL 

4 

Y 

>15 

1-200 

SHOREUELL 

2 

Y 

15 

1-201 

SHOREUELL 

5 

Y 

<15 

1-202 

SHOREUELL 

4 

Y 

<15 

1-203 

SHOREUELL 

2 

Y 

<15  • 

1-204 

SHOREUELL 

4 

Y 

1 

1-205 

SHOREUELL 

2 

Y 

>15 

1-206 

SHOREUELL 

1 

Y 

<15 

1-207 

SHOREUELL 

1 

Y 

15 

1-208 

SHOREUELL 

4 

Y 

<15 

1-209 

N/A 

N/A 

N/A 

N/A 

1-210 

SHOREUELL 

2 

Y 

UNKNOWN 

1-211  • 

SHOREUELL 

1 

Y 

<15 

2-9 

SHOREUELL 

4 

Y 

UNKNOWN 

2-10 

SHOREUELL 

N/A 

N 

>15 

N/A  -     data  not  available 

SHOREWELL*  -   shorewell  observed,  data  not  available 

2(4)   -   two  permanent  occupants  with  two  additional  seasonal  occupants 

CISTERN,  UELL  -  Primary  potable  water  source,   secondary  water  source 
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APPENDIX  V 
LIST  OF  SHARED  SHOREWELLS 


APPENDIX  V  NIAGARA  RIVER  SHOREWELLS:  SHARED  WELLS. 
RESIDENCE  I.D.  SHOREWELL  SHARED  WITH: 

1-9  1-303 

1-13  1-251,  1-252,  1-14,  1-15, 

1-16,  1-17,  1-18,  1-19, 
1-20,  1-21,  1-253,  1-22 
1-23,  1-254,  1-24,  1-25 
1-26,  1-27 

1-255  1-28 

1-91  1-92 

1-93  1-94 

1-125  1-126 

1-130  1-131 

1-132  1-133 

1-134  1-135 

1-145  1-258 
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APPENDIX  VI 
BACTERIOLOGICAL  ANALYTICAL  RESULTS 
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APPENDIX  VI  BACTERIOLOGICAL  ANALTYICAL  RESULTS.  ALL  VALUES  IN  organisras/100  mL. 


REGIONAL  NIAGARA  HEALTH  UNIT 
DRINKING  WATER  GUIDELINES 


TOTAL  COL  I  FORM     FECAL  COL  I  FORM 


RAW/TREATED       SHOREWELL  USED  FOR  POTASLE 
TOTAL  COLIFORM     FECAL  COLIFORM        (R/T)  WATER  SOURCE  (Y/N) 


1-2 

10 

1-7 

>80 

1-301 

33 

1-303 

0 

1-10' 

>m 

1-12 

>80 

1-14 

9 

1-20 

>80 

1-22 

7 

1-22  DUP 

8 

1-25 

0 

1-255 

0 

1-31A 

>80 

1-31B 

12 

1-32 

18 

1-37A 

9 

1-37B 

0 

1-38 

0 

1-40 

0 

1-40  DUP 

0 

1-44 

0 

1-46 

0 

1-51 

0 

1-52 

0 

1-54 

39 

1-58 

0 

1-63 

42 

1-66 

0 

1-67A 

9 

1-678 

2 

1-72 

36 

1-77 

3 

1-80 

6 

1-83 

5 

1-88 

0 

2  T 

28  T 

18  R 

0  T 

32  R 

24  T 

2  T 

40  T 

2  T 

2  T 


2  R  N 

0  T      ^  Y 

0  T  Y 

0  T  N 

0  T  N 

0  T  Y 

0  T  Y 


13  ■            R 

0  T 

0  R 

0  T 

6  R 

1  T 


BOLD  value  exceeds  Regional  Niagara  Health  Unit  guideline  for  drinking  water 

a  -  sample  obtained  prior  to  treatment  system  (distillery  used  for  potable  water) 

DUP  -  duplicate  sample 


APPENDIX  VI  (Conf d)  BACTERIOLOGICAL  ANALTYICAL  RESULTS.  ALL  VALUES  IN  organisms/lOO  mL. 

REGIONAL  NIAGARA  HEALTH  UNIT 
DRINKING  WATER  GUIDELINES 

TOTAL  COL  I  FORM     FECAL  COL  I  FORM 


RAW/TREATED       SHOREWELL  USED  FOR  POTABLE 
TOTAL  COLIFORM     FECAL  dOLIFORM        (R/T)  WATER  SOURCE  (Y/N) 


1-90 

0 

1-95 

0 

1-97A' 
1-97B 

H 

1-100A 

44 

1-100B 

0 

1-100B  DUP 

0 

1-102 

9 

1-111 

6 

1-1 13A' 

>80 

1-113B 

0 

1-114 
1-116 

>80 
0 

1-117 

0 

1-123 

16 

1-256 

0 

1-126' 
1-126*  DUP 
1-130 

~0 

1-133A 

12 

1-133B 

3 

1-133B  DUP 

2 

1-257 

0 

1-136A 
1-136B 

n 

1-138A 

5 

1-138B 

2 

1-UO 

2 

1-144 

25 

1-147 

6 

1-147  DUP 

6 

1-151 

9 

1-155 

0 

2 

0 

iz 

0 

0 

1 

0 

5 

0 

18 

0 

0 

0 

0 

z 

8 

0 

1    . 

1 

2 

0 

27, 

0 

1 

0 

0 

8 

0 

1 

5 

0 

BOLD  value  exceeds  Regional  Niagara  Health  Unit  guideline  for  drinking  water 

a  -  sample  obtained  after  treatment  system,  but  not  from  distillery  (Dist.  used  for  potable  water) 

b  -  Niagara  River  grab  sample 

DUP  -  duplicate  sanple 


APPENDIX  VI  (Cont'd)  BACTERIOLOGICAL  ANALTYICAL  RESULTS.  ALL  VALUES  IN  organisms/lOO  mL. 


REGIONAL  NIAGARA  HEALTH  UNIT 
DRINKING  WATER  GUIDELINES 


TOTAL  COL  I  FORM     FECAL  COL  I  FORM 


TOTAL  COL  I  FORM     FECAL  COL  I  FORM 


RAW/TREATED 
(R/T) 


SHOREWELL  USED  FOR  POTABLE 
WATER  SOURCE  (Y/N) 


1-158 

0 

1-162 

0 

1-164 

0 

1-166 

9 

1-170 

0 

1-170  DUP 

0 

1-174 

0 

1-178 

3 

1-181A' 

0 

1-181B 

0 

1-182 

0 

1-186 

5 

1-190 

0 

1-192 

0 

1-193 

0 

1-196 

0 

1-199 

1 

1-202A 
1-202B 

15 
0 

1-203A° 

5 

1-203B 

0 

1-204A 
1-204B 

1 

1-206 

0 

1-211 

3 

2-9 

0 

2-10' 

27 

BOLD  value  exceeds  Regional  Niagara  Health  Unit  guideline  for  drinking  water 

a  -  raw  water  source  not  available,  obtained  sample  after  (unplugged)  chlorinator 

b  -  grab  sample  from  shorewell 

c  -  grab  sample  from  Chippawa  Creek 

DUP  -  duplicate  sample 
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APPENDIX  VII 
METAL  AND  GENERAL  CHEMISTRY  ANALYTICAL  RESULTS 
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APPENDIX  VII 


CONSTITUENT 


MDL^ 


COPPER 

NICKEL 

LEAD 

ZINC 

IRON 

MANGANESE 

ARSENIC 

CADMIUM 

CHROMIUM 

MERCURY 

SELENIUM 


0.0005 

0.002 

0.005 

0.0005 

0.02 

0.0005 

0.001 

0.0002 

0.0005 

0.02** 

0.001 


CONDUCTIVITY 

(@  25°C) 

HARDNESS  (CaCOj) 

CALCIUM 

MAGNESIUM 

SODIUM 

POTASSIUM 

ALKALINITY 

pH 

CHLORIDE 

SULPHATE 

NITROGEN 

(TOTAL  KJELDAHL) 

AMMONIUM  NITROGEN 

NITRATES 

NITRITES 


0.2 

0.05 

0.02 

0.02 

0.01 


0.2 
0.5 
0.02 

0.002 
0.005 
0.001 


MINIMUM  DETECTION  LIMITS  IN  mg/L  (ppm) 
♦  MINIMUM  DETECTION  LIMITS  IN  //g/L  (ppb) 


oooeocvjooooojo 


ooo       ^rjrvio^ 


r^  m  -a-  ^  ^  o       ^ 

roo^JI  oooorjo 

ooocOl/^oooooo 

o  o  o\^  "-Iq  o  o  o  o  o 


o  .-  o  o       «- 


ooooooooo 


oooto»-oooo<o 

a:  • 

ooooooooo   o 


o  o  o  o  o  o  < 


o  o   .- 


CNi           K-K           l^iSi 

Si^S 

mS^ 

si-rrKi5° 

ooo 

SP5!     Ri^S^?^:^ 

1:^1 

f2SS 

o-c\j  Ki^  rvj 

ooo^ogr~55o 

ooo 

r-.o  ^Oln  >o 

».«^.S„.2 

i^E 

"fy  ofM  r- 

c:;' 


oooooooo 

ininco^ca*— oo 
ooomoooo 

OOOOOOOO; 

oooooooo' 


OOOOOOOOO 


ru  o  CO  T-  «- 


00  CO  o 
^  rvj 


o  •-  o       Ki  >t  in       CO 
ooo"       Kiinino>t\J 


1  CO  o       ooo 


-o       .-  •-  o  o 


o  o  o  o  o  ( 


•o  c\i  ■*  o  >0|i^  o  ro  o 


1! 

§§8 

0.023 
0.12 
0.03" 
<0.00 

§§ 

o 

li 

is 

o  o 
o  o 

si 

o  o 

si 

ooo 

o  o 

o  o 

o  o 

o  o 

o^ 

o     5 

oro 

ss 

iSoS 

as 

-.-       o 

in  o 

o  o 

oo 

^  o 

l_  -o  o 

•I'll 


o  o  o  — 


<  z  —  5 

cj  z  t3  lu  z:  o 

z  o  z  w  o  a 

—  q:  <t  a:  <  3: 


O  C3  <  «I  «t  O  b 


x;  O  <  z  <  — 

-1-2        -j-ii-oe:>-i- 
-        5^:3  —  i-z  —  — 


oooooooo 

o   o 

sgis^isi 

§  5 

o  o 

o  o  o  o  o  o 

?   ? 

o  o 

°^^EEi 

§si 

o  o 

o  o  o  o  oo 

??? 

§g 

i..5il 

§«§ 

°°°°°°°°°    ? 

:i§i^S§§i 

is§ 

0>  rj  «-  o  o 


o  o  o  o  o  o  o  o  o  o  < 


1  o-  ro  o>  «»  <o  I 


I  o-  ro  V-  ro  CO  ( 


r-   o  ^  o   r^  ro  in  ' 
■  o       o  o  o   in  ro  ro  < 


o  o  o   o  I 


i^orjoo>o>»o       ooo       «-i 


■  o^NOS-o^o^'Orj       oroo       rovt^oeoro 


iMin(M«-oh.tot\JO       ooo 


to        -O        vO  CO         o  >o  < 
«-rom«^coo^ro«—       om< 


Ki  o  o  po  •-  r^  I 
^  >»  «-  ^       o 


lO^O  ooo  »-MfO00O 


-O       ooo>r»i«-ooeoinoo       ooo 


o  o  o  o  o  o  o  ( 


>o  o       o>  r^  in 


oooinoo       ooo 


rj  m  m       N-  I 


)coom«-o^fl0^coo       ooo       **rorooooo 

IM^'-OrOCM  V  OON- 


100000000( 


o-  o  o  in 


»0'—       oinc3       co>^t 
■  o'       ooo 


IO»*-OOCOCOinO  CDOO 


o>  o  ■-  o  o 


OOOOOOOOOI 


rvj«-o       «-«-o»N-K»'—       oroo       cn*— ^ 
ooo*oo«-h*omo       ooo       eooor^- 


iT 


NOooh-^Oi-ooofvJO 

(NJOOt-OOOOOOO 

oooooooo  o  o  o 


iCheooor^«-       OMO       ojoof 


.-  o 


Q.O 


a:  z>  >-  3 


O  C3  <  <  < 


.  <  «  o  Q.  a:  h- 

1  1-  i2  _i  -I  1-  o 

I  O  -1  3:  I  rj  —  1- 

I  Q.   <  Q.(J  00   Z  v^ 


o  o  o  K|<*  <M  ir>  M       kS  o  o 


M  O 
O  O 

O  O  O  O  O  O 


o  o  o  o  o 


o  o  o  m  o» 


O  O  O  fVJ  <0|ri|o  O  O  (\J  o 
o  o  o  o  ■*  <0  o  o  o  o  o 
o"  o  o  o  olol o  o  d  d  o 


CO         (VI  oo 

^  rvj  in  lo  ro  o  ^  o  o  •- 
<MOO»-roooooPiio 
o  o  o  o  o  o  o  o  o  o  o 
ddddddooooo 


f\j        f\j        o>  •-  > 
roo«— (M       ^v-«-       o*>OfM_ 
>Oinirto>oo»«— tr»       cnjcnjo       cmpsikio-i 


.  O   r-  O  O   C>  O 


1  >*linlN.  I 


in  in  o       ro  Ov  >»  f^ 
ooo       <\joo>>i-«- 
d  d  o       in>-oeo>0 


o  o  o  o  o  o  o 


■  o  o  o  o 
o  o  o  o 


1331 


ooo       ooo 


ooovj-m«-oooodO 

CDOO*-»—  OC30000 


O  O  O  O  O  O  ' 


ooo  ^  >00.0-M^( 


ooo        ^  I 


-*t\jm  (>j.-oo       «- 

(\jooinr^«-ooot\jo 

000'-"-000000 

ooooooooooo 


m  o  O-  M  »-  ( 


.  o       o  o  < 


t^  (M  in  (M  ^  2  < 

oooinin«-oo< 
ooo*— »— ooo< 

ooooooooc 


CO  in  CO        o        00  vO 


vj-       in  o-  o-  ro  »-  «-  1 


I  o       ooo 


RoovOI^S^oooodo 
ooo«— «-oooooo 

ooooooooooo 


-o  >o  o 
1  o-  c>  ro  «-  r 


~»  in  CO  o-  -o  ^o 

■  m       ro  ro  o  t^  ro  M 
•Od        O^C3  oro^«-' 

■  d       d  o  d  f\j  ro  ro  ro  ( 


u  uj  z:  o  u  I 

Z    <  CJ   CJ  Z   I 


Msrrn—       — «to_i  —  1-1- 

Z   —    <<;  OO-CKl-OQlS 


OOOOOOOOO" 


ooooooooooo 

^  >o       rj  in 

(or\jin(\j^    lOrrSS-.^ 
oo^^rN-oooooJO 

0000«—  OOCDOOO 

ooooooooooo 


ooooooooo 

in       rj  >o 
fviootnrwoooo 

000«-00000; 

ooooooooo 


O  O  O  O  I 


O  O  O  O  O  O  O 


o  o 
o  o 

o  d  ■ 


o>  00  «-  o  o      >- 

.     in  ^  o  o  o       o 

I  .-  o  o  o  o  o  <  o 

1  d  o  o  o  o  o       o 


oooh-in*— 0C30 


O  O  O  O  ( 


I  ^  O  o         •- 

I  o  o  o       o 

I  O  O  O  <I  o 


p  o  o  o  <  o 


I  o  o  o  «t  o 


I  o  o  o  o  o  o  o 


KIPJ  o  o  o        o 
in  o  o  o  o  <  o 


o  o  o  o  olo  o  o  o 

r\jininf<iK)'-oo 
rvjoof^>jooo^ 

♦-00000000 

ooooooooo 


o  o  >o  ^ 


^  o.o       •- 


CO  z  «  3: 

uj  u  s:  Z5  >-  rJ 

<  z  E  I  §  S 

13  lu  s:  O  u  uj 


^!t~_3^2ro2;;^  sag  ^iicoo 

.--*odt>«^rooo'N^ind  ooo  ^njru^M 

(M  in  in  ti  f^  f? 

in       nj       ^       '0«-  T-oo  cO'OO 

in«-o       rococDfOoonj  oroo  ooo       c\j 

oooooN-eoP^o-o  ooo  oMrooo 

(^     o     -CM  ;::p^ 

O  t^  sO  (VJ 

0»inO*P^moroinrsj  o%*cd  moofvJQ* 

rj>dc>ed«-^t^cor>-«>>o  ooo  ororoinrn 

in                 tn       in       intn  ooo  m^^ 

!r-   N-  ^   0|>t   O  O   OlO   tVJ  ooo  in   ^0   ~J-  -O 

ni                in       r^       >i-o  rjoo  o<oo. 

o  o  vt  o  eo  o  o  oi.-;  (\J  "^  °  °  "<?  "^  "^  ■*? 

oKinjin«-^t^r-»-Uio  odd  c\jKt>-orvi 

S:=^s=    S    sis  -"§1 

CO  %o       ro  m  f-  O 

—  P-       <0       ^O  o«-o  ^^t 

infvi>orotoin>--*in«-  orjo  roooinro 

r^  ro  d  d  .-^  ^  CO  in  d  d  ddo  ro  lo  >»  <£  in 


ro  eoo       •-       >»-o  C3«— o  P^*~fc..^ 

K-vj-0>0-*^rgooo;0  o"^.  °  '^°'^'^. 

in  ■*  d  d  ^  r>j  CO  in  d  d  ddo  —  »4- ~i- o  ro 

in^>-pjrsjroro  v        v  J^5 

f-  in 

(^in'-ro—       in       too  o  |C  o  f^  ro  K  co  O 

P^  OCTro  <- ro  •4'|co  >0  tn  (M  ooo  -rS-l^-eoo 

ro  d  d  in  d  ^|vd  <o  d  d  odd  in  d  d  fvi  g 

m  so  in  >t  CM  **  00 

—  o  o       fv<       inin  r-  to  ^  .    a>o-  o-  ^~ 

ooo-oOT^inoofvj^^  ofMO  ^pvlrJed  — 

ed(NJ>ororvjr^oor~oo  ooo  ot-t-j-vj 
ocovj-^oj^fM  f^;* 

u^  rj       >-  m  00  «- 

^in—  ooo        oooroo  giJJS  SSl^Nnro 

>j-or^>*'f**^^^^'~  oroo  roro^»oro 

f^inooo«-or^Osj-o  ooo  ororoN-o 

,n  ^       00  ^  f^  ^  . 

eo  in  r\j  >- OJ       o  o  >o  —  tr  <t  !i!  "fi  K  X  ^  «^ 

(M>?-r\jtorooo<oro>0  oroo  inoororo 

ro  do  inro  d  00  t;~|r^  d  doo  —  ro  c\j  ~g  in 
,-ro       —       tocvJfM  ^ro 

>0  ^in  ro  So  tvJ 

o  !3  in  >o  m  N-  tM  00  r- .-_  °  '^.  °.  ^  "^  ~.  ~  ^. 

doddo'-^inB3<o«-o  ooo  oroio;;j«- 
^ro-,o»-ro  ^:[J5 

^  ro  in  ~i-  5  CO  nJ 

>nm       N-00       ro  ^"  oroo  i~^^— ^ 

SjotON-inoocMorooj  oroo  '^'^T°'~. 


CJ  Q  r- 

<  z  z  "  > 
O  O  O  O  " 


^o 


APPENDIX  Vni 
ORGANIC  AND  PESTICIDE  PARAMETER  ANALYTICAL  RESULTS 


APPENDIX  VIM 


CONSTITUENT  MDL* 

2,4,6-TRICHLOROPHENOL  20 

2,4,5-TRICHLOROPHENOL  100 

2,3,4-TRICHLOROPHENOL  100 

2,3,5,6-TETRACHLOROPHENOL  10 

2,3,4,5-TETRACHLOROPHENOL  20 

PENTACHLOROPHENOL  10 

DICAMBA  50 

2,4,D-PROPIONIC  ACID  100 

2,4-DICHLOROPHENOXYACETIC  100 

SILVEX  20 

2,4,5-TRICHLOROPHENOXYACETIC  50 

2,4-DICHLOROPHENOXYBUTYRC  200 

PICLORAM  NA 

AMETRYNE  50 

PROMETONE  50 

PROPAZINE  50 

ATRAZINE  50 

PROMETRYNE  50 

SIMAZINE  50 

SENCOR  100 

BLADEX  100 

ATRATONE  50 

DETHYLATED  ATRAZINE  200 

METOLACHLOR  500 

LASSO  500 

DIETHYL  SIMAZINE  200 
HEXACHLOROETHANE  1 

1,3,5-TRICHLOROBENZENE  5 

1,2,4-TRICHLOROBENZENE  5 

HEXACHLOROBUTADIENE  1 

1,2,3-TRICHLOROBENZENE  5 

2,4,5-TRICHLOROTOLUENE  5 

2,3,6-TRICHLOROTOLUENE  5 

1,2,3,5-TETRACHLOROBENZENE  1 

1,2,4,5-TETRACHLOROBENZENE  1 

2,6,a-TRICHLOROTOLUENE  5 

1,2,3,4-TETRACHLOROBENZENE  1 

PENTACHLOROBENZENE  1 

PCB  (total)  20 

*  MINIMUM  DETECTION  LIMITS  IN  ng/L  (ppt) 


APPENDIX  VIII 

CONSTITUENT 

MDL 

HEXACHLOROBENZENE 

HEPTACHLOR 

ALDRIN 

PP-DDE 

MIREX 

5 

A-BHC  HEXACHLOROCYCLOHEXANE 

B-BHC  HEXACHLOROCYCLOHEXANE 

G-BHC  HEXACHLOROCYCLOHEXANE 

A-CHLORDANE 

2 

G-CHLORDANE 

2 

OXYCHLORDANE 

2 

OP-DDT 

5 

PP-DDD 

5 

PP-DDT 

5 

DMDT  METHOXYCHLOR 

5 

HEPTACHLOREPOXIDE 

1 

ENDOSULFAN  1 

2 

DIELDRIN 

2 

ENDRIN 

5 

ENDOSULFAN  II 

5 

ENDOSULFAN  SULPHATE 

5 

OCTOCHLOROSTYRENE 

1 

TOXAPHENE 

500 

DIAZINON 

20 

DICHLOROVOS 

20 

DURSBAN 

20 

ETHION 

20 

GUTHION 

NA 

MALATHION 

20 

MEVINPHOS 

20 

METHYPARATHION 

50 

METHYLTRITHION 

20 

PARATHION 

20 

PHORATE  (THIMET) 

20 

RELDAN 

20 

RONNEL 

20 

AMINOCARB 

NA 

BENOMYL 

NA 

BUX 

NA 

MINIMUM  DETECTION  LIMITS  IN  ng/L  (ppt) 


APPENDIX  VIII 

CONSTITUENT 

MDL* 

CARBOFURAN 

2000 

CIPC 

2000 

DIALLATE 

2000 

EPTAM 

2000 

IPC 

2000 

PROPOXUR 

2000 

SEVIN 

200 

SUTAN 

2000 

HEXACHLOROCYCLOPENTADIENE 

NA 

MINIMUM  DETECTION  LIMITS  IN  ng/L  (ppt) 


APPENDIX  VIII 


CONSTITUENT  MDL^ 

BLANK  Di-n-BUTYLPHTHALATE  0.2 

BLANK  BIS  (2-ETHYLHEXL)  PHTHALATE  1.0 

DIBENZO  (a,h)  ANTHRACENE  0.5 

BENZO  (g,  h,  i)  PERYLENE  0.2 

BIS  (2-CHLOROISOPROPYL)  ETHER  0.2 

BIS  (2-CHLOROETHOXY)  METHANE  0.2 

NAPHTHALENE  0.2 

ACENAPHTHYLENE  0.2 

2,6-DINITROTOLUENE  0.5 

ACENAPHTHENE  0.2 

4-CHLOROPHENYL  PHENYL  ETHER  0.2 

2,4-DINITROTOLUENE  0.5 

FLUORENE  0.2 

N-NITROSODIPHENYLAMINE  2.0 

4-BROMOPHENYL  PHENYL  ETHER  0.2 

PHENANTHRENE  0.2 

ANTHRACENE  0.2 

Di-n-BUTYLPHTHALATE  0.2 

FLUORANTHENE  0.2 

PYRENE  0.2 

BUTYLBENZYLPHTHALATE  0.5 

♦  MINIMUM  DETECTION  LIMITS  IN  ng/L  (ppt) 


APPENDIX  VIII 


CONSTITUENT  MDL^ 

BENZO  (a)  ANTHRACENE  0.2 

CHRYSENE  0.2 

BIS-(2-ETHYLHEXYL)  PHTHALATE  1.0 

Di-n-OCTYLPHTALATE  0.2 

BENZO  (k)  FLUORANTHENE  0.3 

BENZO  (a)  PYRENE  0.2 

INDENO  (1,2,3-cd)  PYRENE  0.5 

DIPHENYLAMINE  2.0 

3,3-DICHLOROBENZIDINE  1.0 

BIS  (2-CHLOROETHYL)  ETHER  0.5 

CAMPHENE  0.5 

DIPHENYL  ETHER  0.2 

N-NITROSODI-N-PROPYLAMINE  0.5 

1-CHLORONAPHTHALENE  0.2 

1-METHYLNAPHTHALENE  0.5 

2-CHLORONAPHTHALENE  0.2 

2-METHYLNAPHTHALENE  0.2 

5-NITROACENAPHTHENE  1.0 

BENZO  (B)  FLUORANTHENE  0.2 

BIPHENYL  0.2 

INDOLE  0.2 

PERYLENE  0.5 

*  MINIMUM  DETECTION  LIMITS  IN  ng/L  (ppt) 
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APPENDIX  VIM 


CONSTITUENT  MDL^ 

2,4,6-TRICHLOROPHENOL  20 

2,4,5-TRICHLOROPHENOL  100 

2,3,4-TRICHLOROPHENOL  100 

2,3,5,6-TETRACHLOROPHENOL  10 

2,3,4,5-TETRACHLOROPHENOL  20 

PENTACHLOROPHENOL  10  • 

DICAMBA  50 

2,4,D-PR0PI0NIC  ACID  100 

2,4-DICHLOROPHENOXYACETIC  100 

SILVEX  20 

2,4,5-TRICHLOROPHENOXYACETIC  50 

2,4-DICHLOROPHENOXYBUTYRC  200 

PICLORAM  NA 

AMETRYNE  50 

PROMETONE  50 

PROPAZINE  50 

ATRAZINE  50 

PROMETRYNE  50 

SIMAZINE  50 

SENCOR  100 

BLADEX  100 

ATRATONE  50 

DETHYLATED  ATRAZINE  200 

METOLACHLOR  500 

LASSO  500 

DIETHYL  SIMAZINE  200 

HEXACHLOROETHANE  1 

1,3,5-TRICHLOROBENZENE  5 

1,2,4-TRICHLOROBENZENE  5 

HEXACHLOROBUTADIENE  1 

1,2,3-TfilCHLOROBENZENE  5 

2,4,5-TRICHLOROTOLUENE  5 

2,3,6-TRICHLOROTOLUENE  5 

1,2,3,5-TETRACHLOROBENZENE  1 

1,2,4,5-TETRACHLOROBENZENE  1 

2,6,a-TRICHLOROTOLUENE  5 

1,2,3,4-TETRACHLOROBENZENE  1 

PENTACHLOROBENZENE  1 

PCB  (total)  20 

♦  MINIMUM  DETECTION  LIMITS  IN  ng/L  (ppt) 


APPENDIX  VIM 

CONSTITUENT 

MDl 

HEXACHLOROBENZENE 

HEPTACHLOR 

ALDRIN 

PR-DDE 

MIREX 

A-BHC  HEXACHLOROCYCLOHEXANE 

B-BHC  HEXACHLOROCYCLOHEXANE 

G-BHC  HEXACHLOROCYCLOHEXANE 

A-CHLORDANE 

2 

G-CHLORDANE 

2 

OXYCHLORDANE 

2 

OP-DDT 

5 

PP-DDD 

5 

PP-DDT 

5 

DMDT  METHOXYCHLOR 

5 

HEPTACHLOREPOXIDE 

1 

ENDOSULFAN 1 

2 

DIELDRIN 

2 

ENDRIN 

5 

ENDOSULFAN  II 

5 

ENDOSULFAN  SULPHATE 

5 

OCTOCHLOROSTYRENE 

1 

TOXAPHENE 

500 

DIAZINON 

20 

DICHLOROVOS 

20 

DURSBAN 

20 

ETHION 

20 

GUTHION 

NA 

MALATHION 

20 

MEVINPHOS 

20 

METHYPARATHION 

50 

METHYLTRITHION 

20 

PARATHION 

20 

PHORATE  (THIMET) 

20 

RELDAN 

20 

RONNEL 

20 

AMINOCARB 

NA 

BENOMYL 

NA 

BUX 

NA 

MINIMUM  DETECTION  LIMITS  IN  ng/L  (ppt) 


APPENDIX  VIII 

CONSTITUENT 

MDL* 

CARBOFURAN 

2000 

CIPC 

2000 

DIALLATE 

2000 

EPTAM 

2000 

IPC 

2000 

PROPOXUR 

2000 

SEVIN 

200 

SUTAN 

2000 

HEXACHLOROCYCLOPENTADIENE 

NA 

MINIMUM  DETECTION  LIMITS  IN  ng/L  (ppt) 


APPENDIX  VIII 


CONSTITUENT  MDL^ 

BLANK  Di-n-BUTYLPHTHALATE  0.2 

BLANK  BIS  (2-ETHYLHEXL)  PHTHALATE  1 .0 

DIBENZO  (a,h)  ANTHRACENE  0.5 

BENZO  (g,  h,  i)  PERYLENE  0.2 

BIS  (2-CHLOROISOPROPYL)  ETHER  0.2 

BIS  (2-CHLOROETHOXY)  METHANE  0.2 

NAPHTHALENE  0.2 

ACENAPHTHYLENE  0.2 

2,6-DINITROTOLUENE  0.5 

ACENAPHTHENE  0.2 

4-CHLOROPHENYL  PHENYL  ETHER  0.2 

2,4-DINITROTOLUENE  0.5 

FLUORENE  0.2 

N-NITROSODIPHENYLAMINE  2.0 

4-BROMOPHENYL  PHENYL  ETHER  0.2 

PHENANTHRENE  0.2 

ANTHRACENE  0.2 

Di-n-BUTYLPHTHALATE  0.2 

FLUORANTHENE  0.2 

PYRENE  0.2 

BUTYLBENZYLPHTHALATE  0.5 

♦  MINIMUM  DETECTION  LIMITS  IN  ng/L  (ppt) 


APPENDIX  VIII 


CONSTITUENT  MDL^ 

BENZO  (a)  ANTHRACENE  0.2 

CHRYSENE  0.2 

BIS-(2-ETHYLHEXYL)  PHTHALATE  1 .0 

Di-n-OCTYLPHTALATE  0.2 

BENZO  (k)  FLUORANTHENE  0.3 

BENZO  (a)  PYRENE  0.2 

INDENO  (1,2,3-cd)  PYRENE  0.5 

DIPHENYLAMINE  2.0 

3,3-DICHLOROBENZIDINE  1.0 

BIS  (2-CHLOROETHYL)  ETHER  0.5 

CAMPHENE  0.5 

DIPHENYL  ETHER  0.2 

N-NITROSODI-N-PROPYLAMINE  0.5 

1-CHLORONAPHTHALENE  0.2 

1-METHYLNAPHTHALENE  0.5 

2-CHLORONAPHTHALENE  0.2 

2-METHYLNAPHTHALENE  0.2 

5-NITROACENAPHTHENE  1.0 

BENZO  (B)  FLUORANTHENE  0.2 

BIPHENYL  0.2 

INDOLE  0.2 

PERYLENE  0.5 

*  MINIMUM  DETECTION  LIMITS  IN  ng/L  (ppt) 


oooooooooooo<ooooooooooooo«-inm«~mmm*-'-irt«-«-o 
fMOC3«-rj«-inoorvjmozmtr»ininininooinooc30v   v   v    v   v    v   v   v   v   v   v    vtxi 

oooooooooooo<ooooocDoooooc30«— u^if\»-minir»«-«-Ln«-*-o 
fvjoo^— fM«-irvoor\Ju->ozinmminu-vmoomoooov    v    v    V    v    v    v    v    v    v    v    vrvj 

oooooooooooo<ooooooooooooo*-min«-minir»r-*-m^r-o 
ruoO'-rj«-iAOO<MinozmmmoOLnmooinoooov  v  v  v  v  v  v  v  v  v  v  vcm 
v^*-vvvv«-^vvfM        vvv        vv«-*-vruinirtrj  v 

oooooooooooo<ooooooooooooo«-inin^ir\inm*-«-u-»*--y-p 
(\jc30*-r\j*-inoo(Mmozmtr»iAoir>moomoooov   v   v   v   v    v   v   v   v   v   v   v^ 

oooooooooooo<ooooooooooooo«— irttn«-inmir\«-»-in'-«-o 
cNJoo«-f\j»-ir\ooruiAOztrtirtin*ommooirtoooov   v   v   v   v    v   v   v  v   v   v   vtNi 

oooooooooooo<ooooooocDOOOOOt-triin'-inminT-*-in'-«-o 
rJOO«— f\j«-inoo(\iu^ozinminoinmoomoooov   v   v    v   v    v   v   v   v   v   vyc^ 

oooooooooooo<oooooooooocDoo*-inm«-irtmm«— «— tr»«-<— o 
raoo«-(\(«-ir»ooP0ir»O2ir»inininmmootnocDoov   v   v    v   v    v   vv   v   v   v    v(\j 

oooooooooooo<ooooooooooc30o«-min*— mir\ir»«-«— m*-"— o 
f\JOO«-r\j«-iriOOf\JincD2ininmcominoomoooov   v   v   v   v    v   v    v   v   v   v    vru 

oooooooooooo<ooooooooooooo«-min^tnuMn*-^ir»7-^o 
f\joo«-c\j*-moofJir\ozmintninmincDOinoocDov   v   v    v   v    v   v    v   v   v   v    vr\j 

oooooooooooo<ooooooooooooo«-inir\«-mmm*-«— m-r-'-o 
rsJOO«-f\i«-inoof\Jinozinir»inr«-ininooinoooov    v    v    v    v    v    v    v    v    v    v    vcnt 


_)  _]  _J  =  S  S  X  ' 

OOOQ-Q-  0<  O] 


ZOO  ^   ^  ^   ^ 

^^  =  oo-j       <o       ^o 

000  =  =Z  UUJ  OUi 

000<<3:        za.        OCL 
_i^_iQ:a:Q.        OO        — lO 

u55ujuj§        ^O        5o  ^ji^        ^ 

,_,_»_>Oin^<Q.U  l-0<ZO   —   =CQ£ 

Nj^a-romrozcjNj-^— ivj-%3-tJujooo;03:2<:Q=»—  H-wujx*o^ 
rJ'roPo'rvjf>jQ.QrsjfMW3f\jf\jQ.<Q_Q.<a.</)v>oD<os:— iqitt- 


ZZ  ZZZaiLUZLU 

UJ  rMpsliuisl330030 

—  £5£5oooOOOz 

ra  ujujenco«—ect—  »—  -J— !►—  — luj 

«  ZZOOOOOO:e^03:m 

r^  — .i-a:Q:«sa:oeQ:uuQ:cjz 

qqt;qqq<<o<cuj 

?  ^  ^  ^  o  • 


OO       — ocjuooob 


1  NO  ro  vj-  CO  ro  <  w 
'  to  (nT  t\j  no"  ro  z  CO 

"  pj"  .-""  ^""  fM  «-""  Q.  D. 


«-«—'— w-tn^— «-*-f\jCNj<Njminmm«-fMrvJinmtn*-ooooo<ooooc30oo<<«t 

•-«— v-T-in*-*-*— fNjc\j(Mmintnm«— fNj(\jmmtAT-ooooo<oooooooo<<< 
vvvvvvvvvvvvvvvvvvvvvvoeM(\iru(\Jzf\ifyir>CMCMOjrj(\ja:zz 

«-•— *-«-irt«— •— t-fMfMcuu^ir»mm*-f\j(Mintnir»«-ooooo<ooOooooo<<< 

VVVVVVVVVVVVVVVVVVVVVVOCMC\J(MCMZfMC\IU^CNJ(\J(\Jf\JpazZ3 

•-»-«-«-in«-«-«-pJfMe\jininir>in^c\j<\jininmr-ooooo<oooooooo<«t< 
vvvvvvvvvvvvvvvvvvvvvvofvjc\je\ie\izcMC\jmcMrMe\jpj<\Jzzz 

•■-.-T-^in^^^f\j(Mf\iinminin»-(\jojirvir>m^ooooo<oooooooo<<«t 
vvvvvvvvvvvvvvvvvvvvvvo«M^of^J(^Ja:f\l(Mln(^Jt>J<MfyrJzzz 

mvvvv    vvvvvvvv 

«-«—«— «-m«— «-T-{M(\jrjir»mmi/>»-poratnir»in«— ooooQ<oooooooo<<< 
vvvvvvvvvvvvvvvvvvvvvvoeMC\jrjrazrj(Minf\jfMrjfMPJzzz 

"-"-"-■-in  —  '-^pjf\jc\iirvmininT-rjnjir\irvir\^ooooo<oooooooo<<< 
vvvvvvvvvvvvvvvvvvvvvvoojcMfvipJzrjromcMnjrjojrsjzzz 

•-•-'-•-in^^«-<\if\jf\jmininin«-<Mf\Jinmin.-ooooo<oooooooo<<< 
vvv    vvvvvvvv    vvvvvvvvvvvorjf\irvjrjzt\jojin<MfMfMt\j(\jzzz 

•-'-»-'-in.-^.-in<3-f\iinininui^f\jrjininin'c-ooooo>toooooooo<«t< 
vvvvvvvv  vvvvvvvvvvvvorufMojrvizrvj<\jin(\ieM(\icMPJzzz 

—  —  "-•-in»-«-^(Mrjrjinir>u-iin.-t\jf\jinu-iin^ooooo<oooooooo<<< 
vvvvvvvvvvvvvvvvvvvvvvof\jcMrufM2<Mrvjine\irvjrjt\jt\j2zz 

•S  «t   "t 

o  o  o 

U  U    U  lU 

a:  OOO  oo  =z  ^^ 

r>j  OOO  SIX  -lee  oziu 

3  _i_i_j  ijo  — =3>-  — o:e 

LU  ariEa:  lu  >-Q.—  — <ni-  a:^.^ 

occ  <<<zz<  OKZ  zzo  O  «<:»-i- 

oco  xxx<«tQ  3:o<  <<:q:uu        >  zcnoc  —  zw  m 

0_i  LumuJOQiK  (--lu^z        U.U.OZZO  00<o:o  o: 

— i:n  3:3:^0:0:0  ujs:^-^        _j_j_iiuoo:z        z»:ca-i»>»>ui  <c— i 

:cLJZLLi  OO— iH-Q>— s;oz3Qi:z333c:ezo<z03:q-— I— i:nt—  z— io>- 

o<c  —  oxcjcjcj_j_i3:qoo        <wq  —  w»rtc_)o.^_jooo«t—  z>->->—  <£<cujo:e 
«£►—  o:oiu:e3:3:^3:cjooq>->-0— io:000<rsi3:crt«3;<C"^a::n<QiQzzO 
XQ-o    '    a:mmmLJO>-    •     •     •    oq.qujqqo>—  x<oqc3:i—  _i>>-»— ttO— iz  —  zx 
iuLu_iQ.—    I     1     1     ■     iXQ.a.a.s:iijz  —  zzzoo  —  —  3i-3<uJujiu«t3:iiJoaEuJZ3 
3:3:<:a.z<mu<uooo.a.o3:ujoujujujOi-aoauJUz;zzs:o.o.a:Q:<mm 


1  O  O  O  O  O  I 


oooooooo 
oooooooo< 

OOOOOOIMOZ 

rjcjojpjrjcM  V  rj 


oooooooo 


oooooooo 


O  O  O  O  1 


o  o  o  o  o  o  < 


Q.   <    1-   O   ( 


IT 


C\J  o 

OfMC\Jt\j(\jc\jrgin 

o  «-' 

0 0000000 000 

rJd  dd  dddd 

V     V 

V     V     V     V     V     V     V 

CJ  o 

(\j  pjinnj 

oivjnjrurjrufvju^ 

O  •r^ 

0'  o*  o"  0  0  o'  d  d  0  d  d 

pJddddddd 

V     V 

V     V     V     V     V     V     V 

V     V     V     V 

vvvvvvvv 

t\JOUM\JtM(MPJ(\Jin 

f\j(\jin  t\J 

OfMCMfynjnjnjin 

O     T^ 

0000000 

d  d  d  d 

rJ  d  d  d  d  d  d  d 

V     V     V     V     V     V     V 

V    V     V     V 

vvvvvvvv 

ruo 

in  c\j  f\J  rj  f\j  (vi  in 

ruojinrj 

orjrvjrjrycMnjin 

o  .^ 

d  d  d  d  d  d  d 

d  d  d  d 

f\j  d  d  d  d  d  d  d 

V     V 

V     V     V     V     V     V     V 

vvvvvvvv 

«M  O 

CMCMinrg 

onjc««\jcvojfyin 

O  »-^ 

odoodddddda 

fxjddddddd 

V     V 

V     V     V     V     V     V     V 

vvvvvvvv 

fNJ    O 

in  CO  f\j  (\j  r\j  r>j  in 

rorjineMorvjronirjrarjin 

o  ^ 

d  d  d  d  d  d  d 

ddddrJddddddo 

V     V     V     V    V     V     V 

"■ 

f\join(M(Mrjf\JOJin 

o'  "-^ 

0000000 

d  d  d  d 

V??????? 

V     V 

V     V     V     V 

fVJ  o 

in  f\j  CM  <\J  nj  ro  in 

rjtvjinfM 

o<\jr>jpj(MPJtNin 

o  «-' 

dddddddddddrjddooodo 

V     V 

V     V     V     V     V     V     V 

fVJ    O 

rjpjin  rj 

0(NJrj(\jpjrj<\nn 

o  ^ 

d  d  d  d  d  d  d  d  d  d  d  pj  d  d  d  d  d  d  d 

V     V 

V     V     V     V     V     V     V 

V     V     V     V 

,.0 

in  nj  nj  (\j  c\j  r»j  in 

CMiMin  rj 

orjrjpjpjojrjin 

0     T^ 

d  d  d  d  d  d  d 

d  d  d  d 

rJddddddd 

V     V     V     V     V     V     V 

WW 

vvvvvvvv 

m 

< 

OS 

I 

3:  z 

0: 

^ 

►-  < 

q: 

LU    Q. 

m  = 

z 

Z   Z   '^  UJ 

lu  UJ  -1  z: 

UJ   Ul 

<   X 

0  _i  >- 

z 

Z   UJ 

<   >-   Q-    '^ 

>- 

—  _1                                       UJ 

z 

E  >-                  UJ                 1- 

I  5 

i  u  S  X             UJ 

UJ   UJ 

<  z               ^              < 

1-   0.   Q-    0                 Z 

:e  z 

_i  a: 

z         0  =c               UJ 

Q.   UJ 

>!  S          -1          < 

«  '^  «n  1-             3 

3 

z  0.             <            3: 

._  „  UJ        UJ  Ij 

_l  _J 

UJ                         z                 ►- 

5  . 

'^       00        z  0 

>-  0 

Z  _1                  1-                 z 

m  r\j 

a.  >-  UJ        z  UJ       ol 

z  S  0 

-  Z   Z          Q.  Z          -I 

c  ^ 

m        _i  _j  z  >-  q: 

UJ   Z    C£ 

Q  UJ   UJ  UJ  -1  UJ          >- 

^     .3:  a:  UJ  I  1- 

3:  Q.   1- 

o)  0  0  _i  1-  — 

t«  Q.    Z   UJ  t-  1-          Z 

Q  CO  0  w    .      .    <  I  z 

0  0  ►-  0  3  Z          UJ 

^iiitis^ 

b^  :>^ 

Z    0    ^    wl-    <    Q 

<  _l  Q  Oi 

z  z 

UJ  rsl              z  z    1 

z  3:    1    0 

«i  « 

CO  z  «>  en  a.  UJ  >o 

Ul  U  vj-   3 

z  m  S  ^    .    =  S  i- 

„  UJ  —  —  <  0     - 

LJ     1         -_l 

1      1     Z  Z  -^  _J  >-  3 

m  m 

0  m  as  m  z  <x  CM 

z-.»Q.«Qu.Q.en 

